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(54) &m<D*m »*H«««fflh^-RtW#»fifc*jS 

(57) imm 

rtzt%mk^#^'&%L*<Dm%tmmm (Yt) o 
o~5o. oo%T'*9. m->v *>M%L^-<Dmm&ffim 

(Ys) a*o. 0 1~4. 00%ffc9, YOYst 



1 

tt%mkik^*>m®.^<Dmmmmm (Yti^i. o 

0-5 0. 0 0%T-fo!9, Kv-y ^«m?0!>BfRjmi4E 
(Ys) ^o. 0 1—4. 00%-Cfc<9, Yt>YsT* 

[ft*^l2l mJffiYt/^3. 0 0 — 4 0. 0 0%t'fc 
9, Ys^O. 02-2. 9 0%T-fc5ri:S:«F«i:t 

ft^<05p*a— Ifcffi&tfS 5-2 0 0 nmT'fc 9 , Kfi-g* h 
hi— o 

>^ hi— , 5/7y ht-fi^7y^ ht-t«PT 
:7/u#^— BfflftSr»j*-*-*fc*<7>*9— hi— ^ ITffl 
^btb^c ir^#m^i~^if^l 1 M4 0t^[: 30 

tm<Dtmnik^mm hi— 0 

[«*«6] 0E hi— tt^-*ffifc^aS»JSrf+*Sish-5 

»«ffif«m(fetf hi— 0 

[»*^i7j miB^jRxejr*5V^T, hi— S^-^ 

\zttMtv>»wmi*mvim hi— 0 

[»**■ 8 ] «B3tef*:*ffii;i*«8B# <fc 9 «»*S:fT 9 40 

S : r^»«»iftS: hi— fii#*K:fiP*£ixTi*S»# 
75^7<^^rn^iciE«t^»«#afftffl hi— CJ; 

^X*M ; te^*t±<E> hi— flfcSr(EWJr3e«i-S3t»X 
mffi^R z^5-l 5 nmX'&ZZk&mmt't&mm 
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IBf^ffe/H hi— £»tt*fr¥-a>&fcS* + y 7fi+^^ 
MS L fc — fifc^afliffl Srffl ^ * ^ S: ftflk tt5 
8 ^IB*<OHIft»fiR*«fe 0 

0] StjfflR z^8-l 3 /imt'fciitS: 
*»ii"«l«#«8Xtt9»c|E«O|iffft^riS*8fe 0 

[0 0 0 1 ] 

PPMffiiw^^fejxS hi— AVIif«»fift*«fej2:BBU, X 
[ 0 0 0 2 J 

m 6 F%$2, 2 9 7, 6 9 1 -S-jr|E*SnTl^*D<#« 
S:«riEU »:i^T-Bfc»«Sr hi— T*SfiftSrfToT"5rS» 

(cte^$ti-r^^ff_birao/c hi— tt^p-tt^ y — ^ 

>^XS^J:9aSjjt*±j:9»*Six, f^ttt 
tt^u— y — =■ v£\ 7r-y7y^U-^>^, 

[0003] stffi^bftsi:, «*^y— 

[0 0 0 4] JEJ-tt, xapy^ftgj:^ h -^*' — (O 
^i/^As^ b~f~ — y — ^y^r^^^M^fbTt^ 

[0005] ^piBt^ y — ^ y - 

6 9 4 2 7^$giZjo^T^. ^Tfe*— @te^o#— B 

W^iCUl^o #M6 4-2 0 5 8 7 

tffi¥2-2 5 9 7 84f ; Si¥4- 5 0 8 8 6 

#bs¥5-i 6537 8-s^a«ss-ett, te^a^co 

¥5- 2 2 8 7^$RiCfe6^i^. iS7feft:/il»9^ hi— 

i^^y^^y, * # ^ y m& ttS * ^ ^ 
/* f w !S /£ S: MS T co *> o ft tf % * #: W {I i?<Z>« 



fco 

[0006] scii, * y — u^jcBaa-^sa*^ 

BB^SrtToTt^4#BHBB5 9- 1 3 3 5 7 3-^, #P?f]Bg 
6 2 - 2 0 3 1 8 2^ #^Hg 6 3- 1 3 3 1 7 9f, 
#fl¥2-3 0 2 7 7 2^, ^if4- 1 5 5 3 6 1 
#118 ¥ 5-2 2 8 9f, ftMsp 5-53482 

[0 0 0 7] B#fcft^3t*38iBi-<5«* h-*— 

AD^T # g *§ LfcP${£'># < £ fc 3 

[0 0 0 8] »tt««Sr^^5®«^J«*jSfe^^ 

[0 0 0 9] »tt»«S:ffll^"CJLo^ 

fctm #fl¥4-2 3 4 0 6 3f, *RM3B¥6-2 3 
0 6 5 2^^1:, WffiB*lRl«Fm«*5S;^*3^T« 

[ooio] u^b**5?>, me>^«36tt, mmmiiL 
[ooii] stz. m<ft»#Kte¥» h-^-co^ y-^> 
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[0012] afc % g?a.ht-(a^iM(:Faii 

il bfc*S3t*tt*la h^-WfWttt tt»«tti::*«b 
T:fc*9. 1 I If ffl C i Off SAtt^^k 

20 [0 0 13] — ^r, ±E«^?H^n-fe*£:/H^fc1g^ 

fflv\ j: vmu^^m^mmwmm^wM^tix^^, 

[0014] i^«ftS*<^*ix<D^^|ft»jo4#tt i 

So 

[0015] rl -T- ^ S ^ n ir ^ T ( ^ ^ ^ T ® K ^ 

i: fgftfe^ft: t CO M ✓Of T ^ m# R1*D S -fr 5 w <b 

[0016] r^«4S(6i:«5fatt*«i:M» 
[0 0 1 7] ^^^yu^^-Bft^^S^^coM^/sJc 
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§r txmmmiz v-t—&&m\zMf(bztiz tmmm 

[0 0 18] Sfc, *nf»«»»oSfettfcftaic/i9J£ 

[0 0 19] ^nir^ftftJLift^b h"t— *ftt#iifKfPj 

tl^^ntt^o CTxtf#P?BBg5 1 - 3 2 4 4-§r£$g-<? 
— tfSffi3B£ivO**o ^ h-f-— IZ^^Xs 8-12/irn 

— «»ttB«i-e*> 9 . 5/iinKT^3 0iS%^ 

TTfc<9. 2 0 Mm«_haS5fl«%KTT*£iS5» 

#Jf <o hi-— $r^-%m<mte%Z tX ht-^K^H 

[0 0 2 0] Sfc, #BBBB5 8- 1 2 9 4 3 7 
ii^^SfSKS^ 6 — 1 0 m m-Cfo <9 , JkgMStfPtfS 5 — 8 m 

co&T-^l 5<B»%ETFi:^*< , »ili$^tt/cHfl6 

[0 0 2 1 ] **M#fe0>fcWi-J:ixtf> 
h^-feT-/^. »ttoMKy HtSttlcffSU -§-0 

[ 0 0 2 2 ] 5 ju mJ^T<^ ht-fi^- 40 

[ 0 0 2 3] tfillfiRft^if SrffilOR 
&&&}X\ 4$MBB6 0-3 2 0 6 0*^!fcir*M:4#MBB6 0 
- 1 3 6 7 5 lMf(:J:5BE T 

Jt*ffiSf^ o . 5-30 m 2 / g OSftM^iffi^l 
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ofc D 

[0 0 2 4] JEKSfc, #$1036 1 - 1 8 8 5 4 6^ 
#P^Bg 6 3-2 8 9 5 5 9^-, #1? 7-261446 

[0 0 2 5] *-e, 7^7- Sf*S:»S»&^ 

-y y r^igiaoT hf-^/^i«r^Mt;ri 
tt, ittt^ty7i:(Dig#(aot^'5ht-w 

[0 0 2 6] 4 V 0 ±ie^«*MJB^*f tt^ff y TnT 

[oo27] m^&mm&m&^cDin^mmffivhm* v 

t-Cttt^gffid: IT, #^BS5 2-3 2 2 5 6 

«fl»BB5 6-6 4 3 5 2-g^«Jctt, h-^— irigfti 
tt©»fJBtt»*«r, WBBBB6 1 -1 6 0 7 6 0§ 

[0028] M*w±ia^ft#»fH«iftfflS:asto-r*^ife 

Mft^'l t ^ , IE ^ 7 r > 17 - -jj tz J: 
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Off*ES:Wtari:H:HJt-e*« 0 £<z>«flJtt, ^mffi 
« J£ * b°p IC<d fc <o h tit ^ t£ V ^<7> 35? utt a o 

[0030] ^^lics^a^y v^^i^^a • 

$)XfoZ) 0 

[0 0 3 2] LA>L*asfe % ±E»ttS:«aSt5(:ii 
«*<&K*«#Fnl«as#^-rs 0 Maui. HK*3<tu«|E 
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[0033] ^<Dmtzmm*ffi&:-rz>tL$>^ mm^-io 

- 2 0 7 1 1 3 ^Amm~X:\ 3 - 7 M m 

t'httg'ftSixfc. I«S F 1 *s i 00-L30T' 

[0 0 3 4] L^L**Sfe, ±lE^air*3^Ttt-t<73 h 

[0 0 3 5] ^(D^mmkm^tzM&X'te&mW- 1 
0-0 0 3 1 7 9^fg^iCjo^T, ^SSfflli: Itffi^ 

[0036] b-r- %L^-<K>Mmzm i^xi^mw- 1 1 - 

1 7 4 7 3 4^fgiZ*D^T, fUbfi-^i-Cj: Vnhtltz 

*3 1 ^ t fcmmm <om\i^h -f—%L^-fr h 9v mm ^ 
40 mizxz b-f—mm^xy y tw, ~^ 

5A«fttm**rt«-*5*tS^^ y T*fi[^ i: <^«««w J: « 

[ 0 0 3 7 ] 3. 9"l"o/c^^b, h-t— ^SEffih^tt 

50 J ?Wtli«ftt«SSr&#-f--5 l»t- h^-(C&£|i©^-T-^^. 



[0 0 3 8] m*-&. #Bfl¥4-9 8 6 0f ? «MJB¥5 
- 6 6 6 0 8-S-4^«*-C?, JK*fk«iaS:JfiUfc*R*«tt 

tt«Lfc*«tttt^S:aS*D, *^fl. 4»BRBB6 1-2 4 
9 0 5 9f, #ffi¥4-2 6 4 4 5 3f, *5f^¥5-3 

4 6 6 8 2 ^$RX\ sR^tAaa^siatRtt^- 1 •> 

[0 0 3 9] L^bft^b. mb^)»3e*lC*3t^Ttt 
81t»ttS:ie»a»**«:^.feix4}5S. <t 9 figO/h$ ft 

[0 0 4 0] ^38S»J^»Bt*«cBa Lttt, fti? 1 1 - 
2 5 8 8 4 7-g^««Jf^*3V^-C'>y *RX$3~# ~T3k<n 

^mmmmm^mm-r^ - 1 xmmcom^^ y —ymm 

[0 0 4 1 ] *arT?tt»H!2 000-47417 

#BB 2 0 0 0-4 74 1 8^, 4#Bfl 2 0 0 0-4 7 
4 2 5f, #BH 2 0 0 0-4 74 2 6^, #Bfl 2 0 0 0 
-4 74 7 9^«*:*J^m h-t— flHSH^^ifi 

£* msmm lt*s — » ^ h 1- * ts5ze ra * < , 

fo5 0 Sfc. h^— <^*ffW«JS¥S!3JS|Efisixrir** 
[0 04 2] d<0«fc: h"t—*ffi^*3*t*^SS»JcO#*E 



(6)$BB 2002-725 4 4 (P 2 0 0 2 - 7 2 5 4 4 A) 

10 

[0 04 3] 

[«W^ftftL«t5i:t5!li] **Wtt, ±EOtt* 
[0 0 4 4] BP*>*3BW<0Bfi&tt, *«3£5etti;iffi;h,, 

mm<ommizte\,^xhm{&m&frm< , ^m&Qftwtsr 

[0 0 4 5] Wr*J&W«>B«ttU <E«te<7>J(^HBH4 
Lie < i r i \z& 3 G 

[0 04 6] 

20 ifcjggf^ (Yt) ^1. 0 0 — 5 0. 0 0%-Cfo9, 
>y #«^CQ<BfR®Bi^ (Ys) frO. 01-4. 0 

o%xhv, Yt>Yst^§:^ffl^t§ittS 

[0 0 4 7] *3BWtt. «E5t#:*aD^«r«gBW«J: 

V\ R h t-a«f#©*iftS R z i« 5 - 1 5 m mt* 

^ r t sr mm t -r z> mmm^mz m-tz> 0 

[0048] 

h t-o(E?tt*##l: fi»ft fc i: ft 5 ^ t ^^j^ ^ 
fc. :iitt, hT—&*t&ftftt<Dm#iffimfr/\s£ 

[0049] at. h^-— (omm^^^x. 

ft5o 

[0 0 5 0] fitot, rcoj: 9ft h-^— Srfflv^ixtfte¥ 
50 «flW(< % e?aht-^Si:fiif^/:i6, 
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[oo5i] z.tih<D$hm±. te¥f*fe*t^5s±L,^-r 

##r£E^ TF P I A- 1 0 0 0J Srfflt^Tffl^&ff^, 
[0 0 5 3] 

mi] 

[0 0 5 4] 3=fc, r^KRMj R^*£- 
0. 4 0H1. OOStrSrO. 0 lfii:6 15)|iJt, 

[oo5 5] a^siui^ s^^-^mr^m&m 

mo. lmg^Ittt^zKl Omli: ht^5m 
g^i^»M?riSl, SfS (20kHz, 5 
0W) Sr^»tt^5^BBflSJWb. 5)Wlg^5 0 0 0 
^2 0 0 0 01//. 1 mjlESS^J:<9aiJ^^t7 

[0 0 5 6]*^m§ r>p#jpg^j ite, 

& <^#? r ti/jN $ 4 fa ^ # >5 o 

[0 0 5 7] *3gM^*3t^Tfi h-^-fe^^R^S 

^o. 9 6 0«it, ±9#«fcifi-3< r. kxm^tik 

[ 0 0 5 8 ] tt*J;9*^KttKfflv^61xa h 

@L i«ftli»*»tilDA5 lit? ht-tt7-t»4 t 

[0 0 5 9] -t<0««tt-T-«tt(0 h-J — tt^^s. mifeS 
8rt»-eM»*t4i ti: i 5»4t5»»ItW4 
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[0 0 6 0] -«»^««»**H4tWft*&— JZS-frS 
oKJg^aSrffi^ b1— &^«r»*»&t::*3^TM: h~t" 

[0 0 6 1 ] ±fB*aS»Jtt, id^Vv'rnyUS « 
[0 0 6 2] U&>L#J*Sfe. «««H44:#^»e> 

JLyWtJi'>ft<ft9, h^— tt^Hdr3&sjnKaLS< ft* 
[0 0 6 3] -\*\ **M^-r***tS tt^F-li. 

b-r-m^-xh^z k&ftWLt-rz. Kt^ht-s 
30 ^^^t^-ttL^T^fitfia^tt^i vtzm. z.(om 

frmg&mizffli^x^^frtbiz^ m^(Dtu< b-r—$r^ 

[0 0 6 4] *mW<D b-t— «[^-ir*3^Ttt, ©HfeffiJZ 
40 iotll^ix^ h-t— ffi^F-tp|«^ % #t-ft5P]Srfi^ 

^jR^a^o. 9 6 o^ii^moTta^ b-r—fti^cDm 

[0 0 6 5 ] L^bft^ib, *&*ffi*zJ:oT»?>ti« h 
50 l^i6^h7 3'/Sii5(!:fofcitll/>ft< l 
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Ti8^S»l^<4i:tUi\ *&h-J— ST-co 
» «*M4*s* b < {&T-tZ> 0 

[0 0 6 6] Sfc, ^s#yutt*#©KJ:o-ci[ 

[0 0 6 7] h-t— tt^<E>*ffitt:tt* 

■frbfefena^jRfflii: ltd, 'Pte< th&ik^f^u 

l.o^ft«F«i|#i4Sr#5±-c#jg-e*>6 r. t £r Jt.ffi b 

fco 

[0 0 6 8] IS h-J-— tt^KJMSSStlSiMfc? 1 * 
fc*s»* bl\ 

[0 0 6 9] ftttSSrHtt-t-S r £ T\ ftMfe 

[0070] Sg^^>«3tt^xv^y 

[0 0 7 1 ] mt?-? >«»^<7>3p*&— JfcS35S 5 n mi 

[0 0 7 2] 2 0 0 nmJ;!)^l^i:ii h^— 8ft 
<7>rf-;* h^i:mo7tillftp a pKS'(g:T$-^5^ia^^b 
y — =■ > ^ ^ V — K CD $ D # ? y — ~ V ^ g (5 « £ ffl ^ 5 
■tf^fcDA^o EKitt, h-^-llf««©llt»K*3SSJCE:as 

0 — 6 0 n mX#>£ r. 

[0 0 7 3] — ^y^att-^^spta— 2fcS^4 nm 
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b5o 

[0 0 7 4 ] 120nraJ:!)^l^i:{j:, h"*— iffi 
£4Eb£ 0 

[0 0 7 5] r.<o#*KIBHSr%«bfcah&, h-J— tt 
io T-^^m^^r J: 9^— ^£-e-5±-c>- y ^^cdijz 
10 — 65 nmTfc^I^^ bl\, 
[0 0 7 6] BMt^* ^«*a^tt. *<0**»tttt#!fi 

20 Mbfco 

[0077] **w^^*tsK^^>«tt^o3F*Sf-- 

"C«*b, 1 0 OfiO«3|e^<75ftgSri|||^bTfi*5p*Sl 
l 0 0ffiO3K-7-(DS@SrSiJ^br<B^:5p 

[0 0 7 8 1 *3BW"Cffi^e>nSiMfc^* Vtt. -fr^ijg 

^>JH*t JRX & $w *5 T t> » ^ ^ $ -5 fc <D t? 
[0079] *^gpj(D^fb:^^ >«»^-tt»«i|#tt(oSc 
«*^M^-r s r t *sjff * bi \ 

[0 0 8 0] my^itmt bTtt, ^7^3/^!) >^ 

>?%L ^U3 7^5 4- >V"y >^»J<^*D#^7 y 
^y >^»J*s*Jf 5>ix5o 
40 [0 0 8 1 ] ft*W^0Sx.tf \y=7^fi y-f3 >^Mt b 
Ttt. -KRmS i Yn R »T yU= ix^Sr 

^b, m{il-3coif ^rinb YflT^^r/US. 

X. ^^>^h*X«:^lxe><Z)»3H*:S:*b, n 1 - 
3<£>fi#S:SW- 0 ] t*«$li5 fc^^sjfFS b^ G 

tf, fcfnyU h y ^ h Jf-v^>9 ^yUhUxh^y^ 

7^M)7 h^ryy7>, ^ h D ^ b 5/ 
y7'f/u hU7 h^r^y, i/^^yu^^ h 
50 ^■•>»>7>, yVf/try^h^ryyyV, h!j7f/!/7 
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>\ 7xn;uh]i ^ h^y^>7^, n — ^^l^x vvU h 
y^h^r>^>^^. n —*9&*r*sJV h y > h3r>">7 

[0082] -t<^«ia*tt, »ft^*>««fc^i o os 

< 1*3 — 5 OflSTfe^o 

[0 0 8 3] **W(Z*5t *T»l£#» fcOtt* -«« 

C n H 2n» 1 S i ( O C m H 2m+l ) 3 

Kt, n(14-l 2<£>lE£&:£^U m|j:l~3^ia 

4 — 8~C<Sb9, m^l-2T'fe^)(7)^gl/\ 
[0 0 8 4] T/u^r/UTyU^=3r'>>'7>'^7 y^y 

if3:L<tel— 6 0«»gB, J: L< fi3-5 OH 

[0085] BRzK^teatt 1 mmomMtmm&xfto 
>?mx*<DmA<>ik%im&ftoti&. m<o*yzry 

[0 0 8 6] **WJr*5t^T, »*ft»JSr^^TKft^ 

[0087] (a) asffitiasB/Kftiaafcu-ctt. 

TMfcffl X {* - t O «r3R «X tt-t O S: g<AD L , jK^F- ^ 

[0088] (b) tescffit^iawTKitiaaftWfc it 
mm^x^xmwL^b. f^m^m^imm^tco 

[0089] mz % **7*>mm :: f'&x7!)~-mz 
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y 7 y > ^ij §r gsiD L T ^ * ^ * SrW*ft: 
U *<offim&M-*%Z. biz J: OSfiSlt (I a/ I 
b) #5. 0-1 2. .OOJlTkttWtf *>*tt?t4 

[0090] myk&mit?-'? >mfcf-& h-r—m.^ i o 

OSlg^tt, 0. 1—5. OliWI^Tfo 
10 *as«J>fc< h-?— tt^o««tt^iS^. *#**S5. 0 

[0091] *3bm^*5v^t. »zMb^«£jh,fciMfc^ 
[0092] W*^b«*4 o%J: v h'i-m^m&lzi^ 

20 ^9 0%J;^#i^i:it «zM4MMfc^*>«tt 

[0093] mfr&mt^* ^wffi^^WTKftfttt^ * 

[0 0 9 4] iKif^yafit-O. 2g^7 7 

[0 0 9 5] ^ yat^B E Tit 

*BBSt*. 1 0 0-3 5 0m 2 /g(7)»^lt\ 

[0 0 9 6] »*tt*^^^*S^BETtt:*B5ai 
^i o 0m 2 /g J: tM^^SHHcite. STKttK^k:^^ 

[0 0 9 7] i^7)ctt®fb^^ ^Ifttt-T-cO B E Tit^ffilR 
^3 5 0m 2 / g i 9*#^»^tctt, WTKtt^L^^ 



#:/y 
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[0 0 9 8] BE TJt*ffifl|^«3feB«TO*^ ITff 
[0 0 9 9] BETJt«ffi«tt, flitf»»7>f*=^ 
1) SrttJHU K*f^tttii8:ft\ BET^S 

[0 1 0 0] *5BWI-*5^T, ^> y ^1»«[^-<05p*&— jut 

<59-#:e^£r l 0 0«BJLbjR!l5£U fi»¥*9SS:*»S 
[0101] *«StffiP5)ix5'>y tftSffi^-fct, Mzl 

Na 2 0, S03"^«iS»^(0/>*l^«;A^j; ^7«3K[ 

[0 10 2] yy^WWMll 
OflJlK^fir 0. 0 2-3. ORSgBT-fo^C fc*S 
Mt^o SstJDfi^O. 0 2|f*aJ*»|-eH hi— %L^F 
i-3fc#*«tMfc&s»e>fti\ 3. OK*8Bffl-ett3t5|ftt 

jWE</j:5i:*i^ »«^>y*»te^it*nbTL* 

[0 10 3] i>y^7«tt^tt, »*>fkM3g$tLfct>OT* 

-tt^w^n$nfc^y^«fi[^siaj5i-t-*t. h-t— 
[0104] »7Mfc«*«<a«LSffll £ ttli, •> y 3 — >- 

[0 10 5] t^tf-fc. yy^-y^^cj:^! 
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[0 10 6] yWffliS^fflitt^tTIi, 0y*Lif 
IB— ^ LTyy /WfcRJGSSrfr*^ > 7 y* — s^&i: 

[0 10 7] _bffiyy n^-y^yKj:, 2 5°C(3(t^, 
ttflW 10 — 2 0 0, 0 0 Ommys^fc^)^, Mi^ 
10 tt3, 0 0 0-8 0, 0 0 0mm 2 /s(D^mL 
1 0mm 2 /s*lT1t tMtt-C^Wt 

fc£ 0 2 0 0, OOOmmVs^^I^li 

[0108] f£/S£ix3 ^>y n — ^^/u^ Ltli, i^J 

*.ff s^^vu^y 3 — y 5^:7 3i:=.yl^>y n 

yU x ^ayl/7xn/l/yy n-y^/l^, 7 :y Sf^tt y 

20 [0109] ->y 3-yt>f /K^tei^jifet lt«:, 
« x. fi > 5 v-ffc^^r^a $ ivft vy^^yy 

^Utfi^U ->y ^fwv-y 3 — /uSrRtfSi-S 
^^S:*»*t^5>«^:b«e)fca, ->y ^ISft^SriP* 

[0 110] yj — >^->f /U6Q*0.3®*tt>- y # 1 0 0 
30 K*BBiwMbl~2 3K*a, »^b< 113-2 Off 

[0 111] > y 3^>^/Ucr>S^^*ig^-5 k&ft 

[0 112] *«WT*fflt^tl5yy*li, BETS"C" 

9Jt«SBfl[35S2 0-3 5 OmV 
glBHrt<^fcco^$f^L< , J;!)fftl<li2 5-2 0 
OmV'g^tf^HJ-A^o 

[0 113] itffl»BETSrtfot, i!u5$ LfcJfc 
40 tlii^ft-hy-yi (»«T>f^^^tfc 
CI) Srffl^TK»«ffi{3^*^Sr»»S-e:, BET# 

[0114] LTO-blMMfc?-* ^IMfrT-ftl* 

yyi?aew, *3Bw^«sa-& b-r-m^mmm 

0teXS^2Xeiw»*tfT5ni:t?, ffi^ h 
50 ffi^feco^aSSJBtBiSr^HfiJwWix., ^Rff^^S^ 
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[0 115] #^**W^*3V^-CI4»1 O^SSXSi: L 
[0 116] ±E^*xatt«»a-&«»ri3^TtTfc 

(«#^«) oiate3«flEi:LT*i^*xa 

0#^[H]^ig*^ (SI) , l2CQ^Ii^0fcM 
£ (S 2) t Lfcit^ S 1 >S 2t^^: 
W^Ma^*5»«»«»tt<o*^tSrHSJi-eJ: 9 iff 

fcfcKJi, |g 1 <7>^jRxat?SMt^^ >»*&^3rfl^i*r 

[oil?] seit^^^affi^&r/^y *»«[^»Bt 
[oi is] mikrf^fc&^&visy #m&*<D$m 

mtn, s<— ^^T-^^^if— (PT 1 0 0 0 : $t 
WIS <*) K) i-J:?)j»^$ixfct>^T-fe9. 

9 ^^(Dmmmmm (y t ) as 1 . o o%a>e> 5 

0. 0 0%, jf*L<tt3. 0 0%^P)4 0. 0 0%. 
ftfc*f* L< {15 . 0 0%^b3 5. oo%-efc5r<t 

«p^io(/)r«fiT'fc^ i>y ^^feT-co 
e»a?K* (Ys) ^0. oi%H4. 00%, 

b<^0. 0 2%^b2. 9 0%, *fc#4U<tt0. 

[0 119] — 7^ -Y ^/U7t7^f l^^-li J a p a n 
Hardcopy9 7!^^Cftc0 6 5 — 6 8 v^Effi 

«fe^£--f@<5o, ltM5X10 13 cm- 13 ( m& 
^g3, 3 0 OK, 2 0, OOOK^SIl^ 
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[0 12 0] r<O^T\ Tiggf^j jj**»fflgcot$ 

[0121] mt^^ ^IStt^ifiHi* (%) - i o o 
> y #««^F-*>i6HM& (%) - 1 o o x (si m*<Dfr 

S i lg^O*<E>383fcE]») 
[0 12 2] «*ISKF-£T i JDJt-WltfS i 

^RH*«3tttt, «*ff^<0«#a>6>2. 6msec» 

20 tt^RV^y tti^c^tftu t 

[0 1 2 3] Mr&tttemmjjmt LTte, 0. 
§t^!i^A^^t\ 2 3 , Ct'IS6 0%^I« 

2 4 7. 8 6 0 nm, K ~7 r 9 $ — tt*ff v ^ 

fy^2t*S iig? (81^2 8 8. 1 6 0 nm. 

30 (i"J^^52 3 2. 2 3 2 nm, y ? ? — te^fcM 

1 0 0 0 + 2 0 OfitiSWlt^T'!) ^^S:tTV\ M 
^T-cO^^t^^^^x- 1 0 0 0 0 _h t 5 S 

-Y^&mvMi,, zzytmzmw-tz* ^<or-*&7z 

^RXfi/V $fflL&^<DMytfa&<Omi£&PT 1 0 0 0C 

[0124] ^«*t-T-xv •> y »fttt^im* 

i— RXfi79v? b-r— m+) SrfifttLTfflt^I^ 
fcl^|j;4ft>^^«ffl) ^H^««BE-figS:{g;< L 
[0 12 5] -^co^*^ IT, *3BWJC«S^— ^-f ^ 

yuT^-t>^^- (ptiooo : *Mta (») M) -e 

50 ^mtzrtXtti^fznm(D&^Z{fcj£L.tch(D) &-t%tz 
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L.ffl^bfttmiiftbft^fc^T-fc5 0 
[0127] *«pj^*d^t^^ — 

Low Voltage (1.8 V) ^t^Z LT^fb 

[0128] ft, **W^«SiSBt*<^jmiir^o-Ctt 
y^Xl/^l-3ft>^ij:l. 5V1S^, 4^ 

[0 1 2 9] **W*fe*s«*tWtSrffofct^^. 
it^f^&^cDMMm&l . 0 0%£ 9'>ftt>£fi^ 

te*ts*fife»j^a*t>35Sft«cft9A< , >in 

-So 

[0 1 3 0] H«t^y *«3K^-<oai«t*35SO. 0 1% 
[0 13 1] Sffi. *^fc^^^«fclft^j6Bt*3ftS5 0. 

*^**>S:dfet, tt^/ot^Ig Cap, S 

jntt vfzmt?? >im*&ttm-rz z t x\ mmnx 

<o a <t to fcBIHSr* DA < ft 5 C 

[0 13 2] Sfc* v/y^tRJK^cio^Tt, mj3£<D#n 

^<Oie«t*^o. 0 1%£JL±) , h^— te^<7>fltIM£#! 50 
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a»fcft53t*t>^, B^ic±5*lftii*}5S^tJBt< ft 3 
ir*JC ^M/^l:i5 eT-liftf LTi/^ ->y 

t£coffiT/^'>ft< ft5fc«>-C*>S t%x.tt^ 0 
[0 13 3] -^ ->y *«»^Oig«^S4. 0 0% 
±9*^4: iSPIt^ v y # tRfitfF- tf> Sr «Sb 

m&o. 01—4. oo%t*)S:t^i5tfc5 0 

[0 13 4] **IB^*5l^Ttt. ±lE»ffc^*> 

^SHI* (Yt) fc->y#(WtM* (Ys) ©BMRa«, 

Yt>Yst?*5:tti8t*5 0 r^a*ttttt 
JbEBBffi Sriftlft-r 5 y * »f£^cQigSf hK t ^ 

[0 13 5]*PM^ft ±lEtr*$ixS»ft^^ V 

fifcg&rtO h"^— tt«Pff±<0«aBaS (Rz) ^5 — 15 
[0 13 6] h^-fi^fi-^^^ KffiSr+'il^ 

[0 13 7] (R z) ^5 /*m*8(-C*>5£: % 

h^— aB**±<o*aaifflia35S/>ft<*9, ioaiffi^ia 

(omk&^'Pte < ft 9 ft»f^S(ft»]o»ai*35S(B:T II 
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[0138] — (R z ) m/g-^fc 

z>k. b^-m&fc±<Dm^\m&fc*^ < ft9 , 8S*ao 

[0 13 9] *ffi<Z?+^5pj$rft$R ztt J I 
B06 0 1iC$«!lU «S*t2. SmmiUKL 

W<D&W)X\ Jfbir-ftttS3 0nmSrj8i5, «t <9 

[0 1 4 1 ] **WJrffl^5>4x« h-*— Icil Hfft/i: 
H!£fp S: # i ft v ^tcffl t'llci^ai . #J x. 7 1 ^ 

n> (SAffiff) 7f7yy*ia»*, *°y:7 
y fk f ^ y ^»*©*p# hhw»*, *> ^ o *»aMfrfe y 

ft coW^i], fc 3 1 ^ttMitfiMtTA' * ^ & Affiants: 
[0 14 2] ±E*»*Sr h-t— Jr^»fs*ftib-r 

y^-fif— . #$/k ^>->ai/u5^r-y— 

fen, fte^45:S5ca^ito^>yx/u^ 

[0143] fta^^ieBi^srmi-rafc*, ^ 

ii5 otaTt*6c £##4 :hH±oil*t 
£>6 t , HftlsiJ; 9*K»*J<oai«>5i*>5Sft*«ciBr. -5 k& 
U »*L<ft^ e £/t, ^>>^/U^ a?- 

t.^9tfe^ 2 0 — 8 Om/s e c X*$>Z>Z. k&$t& 

[0 14 4] b-r- iz&Rzti&mmmi&k bris, r 

[0145] 7^y - p nyU 
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t^;ut7^U>itl^ u>-r^ y yu®^^> 

ft:, l/>-7^J)D^h!i/uitl^ ^ ^ U > - 

fi^ft> ^fi/y-^yxy^i^ 

yp ; 7 y sisffim ; 3^^14:7 m / — yMstJJB ; ?c£Sttt 
/IB^i*^ W ^ttttffi ; T * y /u»/|g ; ^ ^ ^ y yuffi 

fl§ ; ^ysst^-^ ; ->y ^->tit/m ; ^y ^.^^/u 
»JIB ; *° y $ is* > ; ^ y r s K«tflS ; 7 9 : ^ 
tf^v'WHB ; *->u>»/IB : ^°y tr=/u^7— : ^ 
/^^»/IB ; ; ^ffl^fttre^^ 

20 [0146] b 

CT^tf, r^y/u^, r^y/u^^^yu. r^y/^x 
^vk r^yyu»^^yi^, t ^ y ji^m K^v-yu, y 

y^^-^^yu. y y^- 2 — ^^jw^^is/u^ r ? 
yy*7xxyu s y^^yy^. I) ;^y^;i-^ 

y^^])^m^^-^. * * ? y yu^^^yK ^^^yyu 
^^-^^yu, r^yn^hyyu, ]j h y y u > 

ft b^yu^^^yuji, Hill m^u^, /atVy, 
7=?is^<D£ 9i^t/>ltU7>f >^ ; Will, tr 
— yl^^ ^yL-^r h fcTr=.yU^^r'>/U^ h ls<0& 0 ft fcf =. 
yi-^r h >^ ; Mid t:°^yu^^yu^— tx^x 
y yj-sis^—'r/ua) X o ft fcf ^ 

40 ^^^T^l^fetL^o 

[0 14 7] *38W^*3^T, h^ — <^*S*«t/IB^TH 
F pT^^coffc3pj^^3 cf i3 j 0 0 0-1 0 0^ (i!) 
»^L<H 6, 0 0 0-20^) *s«tt\ 
[0 14 8] *«M^*3^T, ht-^THF^^ 

fi KT<^«*wBi»ufct<z>-es>a 0 

[0 14 9] ht-tyy^^ ttffl*Srffii\ 
h^3i>*»JT-2 0l*BttlilS:m\ ?#fenitttl±SfS!Sr 

fh7hKP777 (THF) Jw^r*e$-tira e ^co 
50 X 5J-UTWfcTHF tKTS^O. 3 ^ mco 
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xitan 5oc^ii\ 'u^^mfammnm 

ISA-8 0L 802, 803, 804, 805, 8 

0 6, 8 0 7&m'&LMWtf ] J X?-\s>ffim<Dtii*1&& 

[0 15 0] ^^U>^fi^#:^7c^^^U>^ifcfi-^ 

[o i s i ] &mmm<Dmm\k un itit2i 

1 , 3-7^>v#^y^^^ y b(D£. o f£Z. fi 

[0152] 3R«ffl*>aR*D*£ LTtt, I^iftl 
0 0KfigBiC*f LT 0. 0 0 1 — 1 OKiSB^^L, 

[0153]*^ h^— »W*«W»JM«:**Lrt>fi 

[0154] h-t— sr*«j«4K:*yw-r<5 h<ot ltt 

Hh<D-7^y -summfcm : »S*ff ; ^<feJRU- y ^ 

: 4i7^^^Afi ; # y yi;^T— u> ; -Jr-fiti 
fh:^^ ; y/ugg*fi^# ; ^ 

[0 15 5] h SriEffir«t*«wftfJ»-t-« k<£>£ ITT 
[0 15 6] ^ y >S«^Ittf C i; Sftt 

jls^lsi/jUT^^— 1 — t Ko ^y- 4 — h 



(14)SrBB2 002-725 4 4 (P 2 0 0 2 - 7 2 5 4 4 A) 

26 

^V^, 7^!i^, 7xyy7>tt 4 

7xDy7y»^« , ; y 7 (, f 

/u^X^-^r^-f K\ ^y^/u^X^^-y-^ K, 

a ->/U^ X^IM* K# £f <D ^yUy? / ;* X^^-y- 

K >^>y~ P^3f vvU^Xtf* - f <Di/>fr/l'3f S 
[0 15 7] rntOflff«*J»»jtt, h^— 0«t/IB/£;# 

i o ommm^ML-ro. oi-2osm »^t< 

J2 0. 1-lOliS, J:9#£L<MtO. 2-4«fi 

[o i 5 8] *ftm\zm\<^tiz> v-t~(Dm&mte. m 
feffe^jttt^^>77y^, m&te, ar^^-r 

20 [0159] of^u—m&mt ttn ^ry-ft:^ 

**nsft-&*^i^ix4 0 ftflcfi&^tt, c. 1. fcf 

^^yh-fxp-12, 13, 14. 15. 17. 6 
2. 74, 83, 93, 94, 95, 109, 110, 
111, 128, 129, 147, 1 6 8X12 18 0** 

9 3. 1 6 2»©ft»*ffffltttAt\ 
[0 16 0] T-V>##&fflk ttli, «i-&TX-fb-& 
30 y> ht'PD^a-yUj^ft^ TV^v^yv, 

I. t7^Fl/yK2, 3, 5, 6, 7. 23. 4 
8:2, 48:3, 48:4, 57:1, 81:1, 1 
4 4, 1 4 6, 1 6 6, 1 6 9. 1 7 7, 1 8 4, 1 8 
5, 202, 206, 220, 2 2 1X1^2 5 4^1 

[0161] i/T>m&fflk bTii, m7? p i>T^> 

»u~^ft-&tt«SE*sfi]ffl^#a„ c. i. 

tr^V > NXyu— 1, 7, 15, 15:1, 15:2, 
15:3, 15:4, 60, 62, 66 f)^\ZWM\Z%\\ 

[oi6 2] ztibcom&mte. m&xter&&vMizm 

Wl 00 Kfi^ic^t Ll-20 KSAflSAn Ltfflt^ 
50 ^x-5 0 
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[0 16 3] h-^— Mmrtt, [Sf$:<7 1 -4 0 

»*U<»2-3 0Kll%$*$iXSri:*s# 

*kLX. ->3 >^ (G 

PC) J^J:o-ca^$n4^*^^*3^T, fi*¥ 
(Mw) /tfc^^* (Mn) 355 1. 4 5U 
Tt'fc9, ^o»ft«/<7^- ^8. 4 — 10. 5 

ft, *fRA9<oft^J«— ft^*Hfifc3js»feft, 

Sit, h-*— h-r^c . 

[0 16 4] &&WT~m\<*b*hZ h-r- -\z^£Kz>v 
y?*&, y^/u*7 Ms^m^^fzG PCi:J:5^i57 v 
*^*3^T. Itf^fl (Mw) /f?^^f 

(Mn) ^1. 4 5^T\ #*U<»1. 3 0HK'ft 
Z>Z.kAK £#BHfe<0*&— tt^Stfht-oSffftfi 

[0 16 5] !7 5/^^(Z)Mw/Mn^M5l. 4 5 

[0 16 6] *«W«w*5l^T!7y^^^^*5>flitt, 
(G PC 



KB 



GPC-15 0C — *—Xtt«) 

GMH-HT 3 0cm2l (3Ey— tt«) 
1 3 5°C 

o — y^DD^yfy (0. l%T-f^/— yu 



1 . 



0 m 1 / m i n 

0. 1 5%<Dm%&0. 4mlSA 
S»Srffiffi-*"4 0 $ Ma r k — Hon w i n k 

[0 16 7] *38Mtwffli,^e>ft5^^^^<?5iB^;*i, 4 
0-1 5 0tt**5r <k##S L-< , «t U< te5 
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0-12 O'CaSiftfclflF* E7 5/^^^HjS35S4 0°C 

a*i s o c c^m^^m^^. mwmzxz h-r—vrnfe 

Etc* 9, l^feliiS ht^«ftl:*sPtbe*» 

#*ft*r t*sjKb< *«4ifjff* b< #t\, 
[0168] !7 y ^^<7)iK^{i, A S TM D 3 4 1 8 

^ (ma i n peak) fifcDjU^ t ~t^ 0 
[0169] AS TM D 3 4 1 8 - 8 izmT&M&Z 
tt, M^^-^^/^-ttliD S C - 7 Sr^HH^r 

20 h U 1 0°C/m i nt«2 0-2 

0 O^ofSH^PJ/ESrtf 9 D 

[0 1 7 0] *^Cffll,^tl§[7y^^(7)l 0 0 c CiC 
:fe#5?gIM4ftte, 1— 5 0m Pa • sXfo&Z kfcttf 
*L<* 3EKl*FS L< ii3 — 3 OmP a • s V 

[0171] ? *<DmW&&& 1 m P a • s «fc 9 i& 

— h-r^O^SJSb< ^6<f(^]^fc5 0 !7y^^(D^St*S 

x b-r-^mmi-^m. &m&<D#i8t&m-tz\ *s— * 

[0 17 2] HAAKE 
liMVT-5 0 OCt^-y/U- hSn^-^^ (PK 
-1) Srffl^ill^-f-S*ffi35SW&ft5o 
[0 17 3] $5>«^ *«W^ffi^&ftS!7y^^fi, 
40 GPCiaWiJ^J^^t^W, 2oJ^±^t 0 - 
^3^fi 1 oj^±cot: 0 — ^ i: i oHl^v'g/^-itf 
^o^i^*^*5^T, fiffl¥^/^a (Mw) 
200-2000, (M n ) ^1 5 0- 

2 0 0 0T?fc5^tWSU^ o ±a?<Z>^*5>*tt, 
*-C0 7 y 9 *Xam%£<D 9 y ? *(D^-tfrXm$L IT 

t>A<, isxm&mmmxz. mmm^~m\^ 
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[01 74] ^^^^(^Sm^F^^^-* (Mw) f!2 0 
0-2 0 0 0, ftsp*^^* (M n ) S1 5 0-2 0 0 
^fc^w^^^U\ J;!)jftL<|j:Mw^2 0 0~ 
1 5 0 0, £ b t<ii3 0 0-l 000. Mnfj: 

200—1 500. S?>iljff Kfi2 5 0-1 0 0 0 

n^i 5 o&m&m&izn, ht-^Dy*y^tt 

«Tt5wt^5 0 !7^^7OMw^2 0 0 0gX 

rat, awtt^iSTi-^wtdSfcSo 
[0 1 7 5 J 4: #"116* 7 5/ ^£ b 
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[0176] fcO^T'fc, «fc t9iibp n pf5:^^yu^^ — OH 
[0 1 7 7] *«M{rjFfSU<ffi^fen-53:-X-7 t yi'!7y 

10 [0 17 8] **M^t^*l«!7^^^<Z>*tC»*b 

*t (i) x^-r^/^^mt^^otT^=i—/Ht^^o^ 
b<Djgi7m&fcfc&%\}m-tz>J?m, xn. Tfa^ (2) 

[0 17 9] 

Ifki 1 



nR-COOH+R 2 (OH) n ^ — - RafOCO-RtJn+nHsO 



nR t -COCk R 2 (0 H) n 

45. J;?)«l<(j:4-30t^5:^^<, £ «b 

[0 18 0] ±M<D^*T/ysWffiKJ&*^i&^Wn£ 

^"HISB^SBlWttlSffltiC-rD e an-Stark* 

[0181] lfeJw*36W«-ffi^&n-S h-t— 2r»B£-r5 

[0 18 2] fi£> h-J— <^«iSj£tt, #^Bg5 6-13 
9 4 S^a^lclE^RO^-f^^XttteSltttyXyuSrffi 

❖ . #^0g 3 6- 1 0 2 3 1 4#BBHg 59-53 

8 5 6 ^An, ^WWE 5 9-6 1 8 4 2 -g^SBtCSg^ h 



RsCOCO-R^+nHCI 



(1) 
(2) 



«tt*-&H*6»]#ftT-CE»a[-& b ht-t^MtS y 

[0 18 3] :iCD*-C^ l^ttlilfr, »feMftt*!7 



* bt\ 

[0 1 8 4] 4>tttS-&ffitc*5^rtt, WbixS h-J— 

—(o&m&m&tt&faffiotzitom&x~foz>&. mmvtz 
nutm^wnhmtttittf b-f—m.^m^^Evtz.m^m 

[0 18 5] tot, **WtC*5V^Tf4, itlfWfgC 

<e>, sy^ii. Mj±Txcommm^fefc¥f^m-ik bi\> — 

ja?#bn/cS^&^i-Hi-¥i**K*-frb*!)^. fi 

r. t &x£ >5 0 

[0186] h-T — (Dptf^ bl^ffl 

4: LTIi, SiB^F-iBt&tt (TEM) firffit^fc h-f— co 

Id^^f-fr LAS^Htt^fe, ?y?7 Sr^»«tHB«T*rt 

bi\ rtaft-^b^^i^^co h-*-— 

50 «-co h -t— jR* t>?g^ b^i-t \ 
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[0 18 7] !7y^-xSrrta^"frU»a*ff«J**&4: 

[0 18 8] *3BWJw*5V^T h-^— cr>»fSffiS:9J^-rs 
h S-ttrfcflL B*4 0t©#l*tt2 

^V^SrfOOmLSia^RlSWS (T EM) Srffi^ 
3 ? y ^ t SUM! fc <om=F(Ot^AikS[(D 

[0189] *^p^<7) h^— «Jt*«fejrtt«a:-fr*8fesr 

!7yy-*, #fe»L #m*J»»J. I*H*6»ltoffie5B 

fil^o fi^rfiSti4 O c CJ^_k, — ^KliCfiS 0-9 o c c 

fif£ffl/&4£> 1 0 0 Si^C^ LT7K 3 0 0-3 0 0 0S 

[0 19 0] a-&»S:ffl^iHfi h^-S:»5Bg^fi^ 
LTB, o (rn-, p -) -t^^/u 

m (p— ) -^.^-/u^^ u>co£n£^^ u> 

/u^^vi^ (^) y yu^^a tVu, (^^) T 

^yy^y^vK y ^bn-^^vk 
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/K y yl^-<— ^yu. (^^) T^D/i-m 

/if^ T 9 y y^yxf /l/7 ^ / jc^/PcD 

£p# (j**) y ^»x^f/u**t* ; y^^^c 
-fy/l/^, ->^n^=^ir^, (y<^) 7^!)n^ 

[0 19 1] h-f- ^«-&ffiJcffl^e>ns*itt«/IBi: L- 
10 ^yxfyUT ^ yxf^Dt^ii^i^i^ftt) 
y^t(D^m'^i^ ;7^ilD^h y yucDiD#^ h V tvlh 

; Jttfttr^/^jD^^Nny^^ft ; y 
yi"BL ^ ^ ^ y yug?coiP#^Fiafp^;yU/J?^^ ; ^Ffflfp ~ 

($tl< ^tb^^^u^^fi^^O^fi^f*: ; /Ky 

20 ^-v-^B^^ff fe4x*o 

I0 19 2]I^B»SBi:Ltf4, Wxitf, 2, 2' - 
7/t^- (2 ? 4-y^/U/>l/p^MJ/U) , 2, 
2' -T/t^y^n^hyyK 1, 1' -7/t° 
X (is? C3 t ^ri^>- 1 -#yu>j^ K y yu) ,2, 2' 
-7/^-4 - > h^>--2, 4-v>^^y^l/D^ 

h y /i-, 7/t"M y7°fn^ h y ^(DjmzTs'jikjz.te 

y7y^MSM ; ^yyV/u^^y F\ p< ^yi- 
^^y«/^ h>^y^^^ri/ H\ i>V y^a t: yU^yi^^r 
^7 — 7}^^ — h x ^y yt Kn^/^^ry F\ t— :/^yu 
30 b Ko^t^ry K\ iy- t -y^yu^yu^-^rv- K> 

y" *>yU^yU^-^r-> K\ 2, 4-^^DD^y/^yU^/l/ 
^^>H\ 9 & o>f yu^yu^-^rv- K\ 2, 2 - tr^x 
(4, 4 — t —zf^ju^/ls&^zszs? n^3c is sis) 

bV^- ( t -^^yu^yU^^rvO h!i7y>^) 

[0193] S-&§8*6»Jtt, fi^t4¥*»: 1 0 0Kfigf5 

40 »uo. 5-2 ommu<Dmmtmiki,\,\ 

[0194] 'A-f-nttt^^ bv—/U-fZ)t-lblz^ ^%\(D 

t LTttS-&i4#*f*:i 0 LTO. 00 1 

- 1 5KfiS5-Cfc<5 0 
[0195] ¥LitM^, >— Kfi 

50 ^yUi/^X>, y >ifc^^*>i>^, yv^TyU^xi^ 
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y^wtmtQ* stw&'i'i'VJ*. titwt-*y**svj» % [0201] 0 o c c^m^^m^iza. 

'<!)<?J±. ^Ft^h, x!)^, Tyu^^ff fen ir y htt 4: ^WSiT* 5fflft««*s*< ir^fe, 

£ D ftmfc&WHO&fcikfflt LTtt, /Ky t^;u7/un *FSL< ^2°C«Ji-C : ^5wi:^g L ^ 0 CL car 

~yK if^^^, ^ f^tyuo- ^/^Kn*$/ »*MB^#7;**S»iaffitt* ff 4 L < J4 4 0 - 9 0 C C, 

^/uiryun-^c^-t- h y r^A^, # y r ^ y [0 2 0 2] ffl|(D^7^^g^ 4 ot*i(D 

=^>h\ #y WKD^^r7!J>S-g-^ 10 U &fttemi&t>m feix*t ^«rft^fc«« «S^«tJ!gco^ 

[0 19 6] ILfti^M^fDliS^^/jf a tttf*»ffcL-CL£5. fcOfrtt, ^7h^toKt 

Wtt-f*>#B5J^Mat/y=*^*»BBJStt3M*ttffl [0 2 0 3]fef»ffi(D#7^e9i6S (Tg) «\ A 

$ti^ 0 m^<7)$^iJJj;l A tt^Ml 0 Oft^l: STM D3 4 1 8-8tc2p-rsaa^{-±oTtT5o ffl 

StTO. 2-3 0RI«tftIt5I HWf Lt\ *rf^— tfc»DSC-7SrffiV>"CfT5o 3£ 

-£Tfcftt\> s/ h U 0 c C/m i nt«2 0-2 0 0°C 

[0 19 8] ztib&i£ikffl<D$&jmf£frWt<nfctbic, m <Dffim~efflj£&ft 5 0 

^tt¥tftl0 0fiSWtt0. 0 0 1-0. If [0 2 0 4] ht-?rZ^ 

y f h77y/«thy^A, ^^^vvuBSt [0 2 0 5] Z<DWf^. f ffi^ixS^f y Tfif^ LT 

[0 19 9] **Wfc*5^Tfite«fc h"*— KiJHt^ixS tiilttf^^l^^lttMiffll^t y 7f 

BfeK, fcfc*tf*^a*^4^*7K^*a3»Srttbfce5 [0206] Mi-^fc wsfBS^stt^JLie^r-v y 

M^^iMlt^fff Lt^S^r ltd, rn&Jfe If lft-ri*L=5rt y 7S?l:#f t L*5*S, ¥ 

«cotefflco(5^\ sjfy ^-yU^V ^ni^rif^cQiD#7t7— tK [0 2 0 7] _fc|E^ JJ T*fi^F-tf>*ffi— toWS&hV. t L 

[0200] *«wjr«^e,ix6!7y^^^«ijftLf4, ^>-^mmtco^m^tmmmxh^ 0 nwm-tzm 

5£ LfcJ; 5i:4 o~i 5 om^: b< , £ litim ->y=« — ^yx^f^Wf, y y 

0»4 L< 14 5 0 - 1 2 CC^IiffS Lt^s, £ fei:: DIWJIB. ^y ^ h 9 ^yu^-nrc^ ^y^oahy 

h -t— <d v y ? * <Dm&&mmmK6<otf9 ^te»a« «t y'yu^- D u * y ^ ^ <t tr = y r>^« 
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+ y 7ft^i:»Lo. i-3 off e<40, y T="T<ojt«fiife±»f!t< % ^tiir 

[0 2 0 8] ^rt !i Tt^f i 5. 0^r^^5<h, ^ JJ T cO^^fST < , 

i^7«i^wt^ - f [0212] ±tR&mmtt><D<DmK¥mm&* e^: 

Rft$-ti:S^*3i^T, J: 9»a-C&*„ 0 0 0 — 2 0 0 0 0«l£ffi*Lfc¥XHtt£:Jflv\ 9 > 

[0 2 0 9] R** ^ 7St-l:ffll^^I£-&»^^: ^-MCJlftg 0 0 1 ^ m^±C06-f^ 3 0 Ofl£JLbttfcH 

LTtt. attSr^-TMO • F e 2 0 3 XttM0 «Fe 2 0 4 U ~l^f± («) liOBMDS^f L u z e x 3 

t. MiimMg, AK Si, Ca, Sc, T [ 0 2 1 3 ] £nT^5£JWfc^«<£>jt 

i , V, Cr, Mn, F e, Co, N i , Cu, Zn, fitttfete^riS 1 X 1 0 3 Q • c mU±.<Dmm<Dh 

Sr, Y, Zr ? Nb, Mo, Cd, Sn, Ba, P L<, »lZ 2 ««±<D^JIlffc^tt£iB^ LT/H 

ir^fcB^So Witf^^^>f h, Zn-Fe|7x7 X 1 0 3 Q • c mWJiCO*Sffl^#* L < , ft&^tf^Bfcl* 

<< b, Mn-Zn-Fe|7x^K Ni-Zn-F A«ft^«*i^tt«tt&Jll>fb-&«fi^- J: 9 fciS^JfcJgtrt 
e^^m^-T K Mn-Mg-F e|7x7^F, Ca t><£>£/H 1^5 CI £ \ ff*L<tt. * 

— Mn — F e^T7^^ K C a -Mg-F ^*«ttft-&*^Jt«tt«[ 1 X 1 0 S Q - c 

K Li-Fe^7x7^K Cu-Zn-Fe|7 20 mJ^_h s <fc 9 L < He 1 X 1 0 10 Q • c m£A±<D t> CD 

[0210] ifc, ±E«EttSr*-t"A«^-&4fci:TE* [0214] attdftJR^tttt-T-^JtfiSi* lxio 3 

«i4^fl^»£«^LTt>fii\ l «*fi. ^att^A^ Q - c m*Sg-T?&5 £ * ****** UTtgfa^ittt; 

^Ich Lttt, A 1 2 0 3 , Si0 2 , CaO, Ti0 2f V «8W*»&Jh,Jl< % «#ffiA«rffl§\ Hff«:«i: Lfc 

2 0*, CrO, Mn0 2 , «-Fe 2 0 3? C o O, Ni <9 , y Ttf»SriB#fi</ \ 2SW±<7)^«ft: 

O, CuO f ZnO ? S r O, Y 2 0 3? Z r 0 2 ^ff ^««rte^S4§-&K:li. *A«>ffc^«|C0Jt 

ftXU^ir y T^TW.'f-CDfafe^fr&frtib^X [0215] *38M^fflt^iXS^r-V y T^L^-CD*^ ]) 

^7-Fe 2 0 3 , -*?*94 b t S i 0 2 , t%WSLt\ &Ift^^i^80Rf%*at*fe 

>f h^A U0 3 , ■^**>f hcfrT i 0 2 , -^if^^-i z>t. *«tt^Sc3£^/jr9«<, #i^&^f£M9itiiT 

hKa-Mn-Fe^7x7^ K ^^^^hi:C (^^^^^7^11, t^aBtt3iSa#L«< 

a -Mg-F e^^m^^ h OW^fr-frtfSff £ L < ft-5fcfttr:l»*& h ^8s3fl«#=* -r y Tfe^ffii^ 

[021 i] ±M<o^mit^m^m-r^m^. t\ B^icj;5^^yT^fijtb*<oB8iHS:*cfi<* 

^M«:J:oTt)&l)/1\ 0. 02~2//m(Dt^ [0 2 16] Lt/«li: Ltli, 21 

tWSSL^o te^^JR^tt^eft^ffi-Stt. ©4*l*5 0-9 5Ri%tib5. 5 0fi%*at 

0. 0 5-5 M m(7)t)OT^lt\ r.C0#-^, ^tt^ fe>5^. =T(^Ji!tSUtfbttSff«w*5RaB, ^t!i7c!: 

^^fift^siag ffiftSgr a) tte^<04fe«>fb-&tt LT<^«**35S,jx$</^9, ^-vD7f«^<I^ 

^0«¥^S (2p^ttS r b) coffiSltr b/r a fe^ 0 4 1t , 9 5 «*%S:jB*.* i: , ^tt^^-T^^ffi 

tt, i. 0-5. o-cfcsri^ffiK. *9ff*L <k-&»o*««:icfc«ta*s % ±Dffs u^ar^asistt: 

<tel. 2-5. 0345fit^ ^ COlt^l. O^^T'fe^, ^^m^^^^fo^o 

Jr M:^^to{e:t ^^t£^^^^JKf^^^-=F^%Oa(ctU 50 [0217] **W«rffiv ^feixs y re^^gf^ 
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[0 2 18] IttMi^rtDTnT^MR 
Til, t*«E*s«&— -t**)*«**»*d*e>, 

/is** y rs:#s*jsfe^j|icffit^ixa 0 s®Mft:^ 

[0 2 19] *t J 73Ttt^fe«»ffl»Cttffl*ii5 

d<t^-e^£ 0 0tJitof i/y ; o-y^yi/^^u^ 
m-y ^yu^^ p— ^ F^r^f uy, p — 
yi^^u>\ p — ^ — ->-y y y f ^-juy.f- uy^D^^f 
U^Ragf*: ; y yi^ 7^y/^^K T^yyU 

tVK 7^y^»-Yy^f/K yyuK^^vK T 
^y^SKf^K y yu^-^^yU'^vvK T 
^!J^r7!J/K yyug£2-y* u/Ujx^k T 30 
? y /^^^— /K7)^D#T^ y yUg^-^TVU ; y ^ y" y 
zi'Bft, y/i^^^vK y^y~ yyt^P^yK ^ 

^y.^in-yntX ^^^y/^n-^K ^ 

^ii/^yyf /K y * ^ y yi^sfen -^5vk ^ 

* y /i^^^r yyK >^^y/u»7x^/K 
^ y /uift^^ ^vi'T ^ y y ?vk y ^ ^ y /nttv^^vu 

y^f/K > y /U^-<>v>./K7)^P#y y,u 
ix^f^i; 2-t: KD^ryxfyl/7^y U-h, 2 

- t KD^'>xf/u^ yi/-h;7^yp^hy 40 

^^^yn^hU/u, 7 ? y yUT ^ K : ^ tf 
yux.— fvK :x^vu fcf— yi-cc— -rvK /otVut^/Ux 
— 7VK n -7*f /L'X-f /U, ^ y/f .^x-f /u, 0 

— y* nyuoc^yutr^yu^c— T^yU, 7xx/l/t^/bx-7 
/K P — y f /U7xxyl/X— 7yu, p d;U7 m—yU 

7VK p-7*nA7x^/Ux-f/U t p-^hn7 
rr. x^ yU t" - y Ixji — -7 )V % p — y h =^>:7:xn yU tT^yUJC 
— Tvuco^p^ fcfx.yi^— tvu ; y* # ^"jo-co^D # ^. >ffc 

[0 2 2 0] in?)©* y ^-ttiaxttfi^ IT-ffiffl 50 
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[0 2 2 1 I *tf3*Lfc«iC % ^■ty737Si L ^fI 
kLXte, l*tt02II6*t-^St9 2fiJ«_b;fr 

12, v>'fcf—yw<;xi? >\ *J\f~j\s'i-'7# ui^<oin^^% 
iye'x/Ht^ft ; m^u^^y n^uj y- y K 

^fi^y^y 3^«>v ^ ^ y k hyxf uy^ 
y yi^y ^ ? y k -7 h ^31-7 uy^y rn— yw 
•>v^yi/- k i, z — ~?*f'j\>i?y -=i—jv*s*& 9 

y K h y yf n-yi,7D/Ny h ]} T 9 ] J h x 

hyy7D-/u7n/^Fyy^yyL/-i> % i ? 4- 

>v^t-/U7^ y U" — h, ^^~^>^yu^y /u 

1, >yt-/U7^y I/- 

^v^jcy ^ y h y T ^ y h . -<>^jc 

y ^y yu9 h77^yu-K -<>^xy^y h — 
yi^v>v yj? ^ y h, ^^-^x. y ^ y yi^T" h 9 ^ ^ 
^J^h, ^ytD-;U7^D^»>y>#^y I/- 
K N, N— v> t^yl^T^ y y^x;Ux-7/l' 4 

2mmu±&mmg'$L>xt£.mvxt>&\,\ 9&mmt±* 
m^fccxm&m^<D&*xWito'tz>z.khx%z> 0 

[0 2 2 2] -^-(DtecO^r^ y T ^ T&^(D^#^j!§C0^e 

y^/— ^I<!rxb^ o;ut Kyy ; y^s—tuffim^ 

[0 2 2 3] *fc#*Ul^fe#»JIBJi, 7xy-;UM 

uy— yi^, 3, 5 — 3r — yK p-7/b^7xy 

— yu, ^y^*>^» p— t e r — yf;V7sy- yKD#D 
^7xy-yH^fe ; ^yu-^ y /N°7^yUA7yUr fc 
K\ y/^yy— ^<oiw^Tji-f\i Yik^yofrmfhft 

[0 2 2 4] Cttb^^oiy— yu^gXfiy y ^ >mm 

ri^f*5o Jr^W^fiT^^e^TTK, ^^r*y-y^u 
>7"h^^>-, y?JX^yU> y 7; 7, /Kyxf uy^^ 

[0225] ft, ^-^y T«[^-^>#:a[iB:fi:fitt|g4 
Six53S«*r-CW^$n4o Hl4(c.^-riryUAC^-y y 
T«[^Sr3te*L, f^ty7S^i:ftf51, li4 3 
Xt54 4«rEb, SlM^lE^Wl, -t^WPSttt 
SditSilllStsrfcftfc, H£*#t Lttt, 2 3 
C C, 6 5%oaWT?***-t y T»-T-i««i:<0«ttBB 
I2c m 2 , m^ l mm, ±^^^(3 10kg, m*nm 

EE 1 oovT-fcSo ftmtc^t^l^o 
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[0 2 2 6] _hffi^-v y Ttt^Srffi^WJRSiLfc— 

m«»ja«F»: caft^y-^) i uts 

#K9 (S-DIBEi) tt, 10 0-100 

ooo /i msr®*^ fc«aiSi^e>«>a^jii^sje:35so« 

[ 0 2 2 7] $#t^^t°- ^Pfl^«J3Eti3 0 0 — 3 0 
0 0 V#£f£ b < % Attft»5 00—1 OOOOHz. 
£f£ b< 1 000 — 7000Hz -efo9 % it ^1:7° 

E*3 00V±Ofiv^ +#*BfM*as» & ixlB < , 

(STSrffl <5 C 

[0 2 2 8] ftW-#«Ufc h-^— «[^-Sr*i-SZ: j«» 
*?g*»JS:«ffl-rs^i:t?. jJZfy&VME. (Vbac 
k) ii<ts:t^#, 2fc»«S:iB;»S 

L< IJ15 0 V«T^ft^ 0 

[0229] bmULt LTtt, +#iffiflfe«ft 

J*SfcB5«fc 9 1 0 0-4 0 L<fflt^JX* 0 

[0 2 3 0] jaa*35S5 OOHzJ:!)&^, /nir^ 
* fcf- Ktrt»Hffi-S*s. »«»ftffimtt£«ttbfc b 

^xbitf^y!i^C^</^ 0 lOOOOHz^g 

[0231] *»wcoa**ffi-efiK*r ttt, 
BHfe»&£rtBu Vy nf3M4«-*n, tois^t y 

S L<tt3-8mmi:t5:it?*S e 3Sfl6aaSB^ 3 



(21)5fM 2002-725 4 4 (P 2002-725 4 4 A) 

40 

mmi!)»^4:+»4H|*|ti K y hW^ttSrfifiFJw 

a 0 a»a*a©itt*tti:Lttt, awj^u— ki 5 

5^1 1 t«*K9Ai t^EK (S-DIHBEBI) 

-r^r fc-ea*«S:i8rs:»i*-rs*ffi75sS)5 e 

[0 2 3 2] *XBB0Btt»/$&att. JfefcttXS<Z>& 

y k*<e>^ y -^>m^L.t^t 

20 [0 2 3 3]g»^ z.<ow&¥m* y—-^ 
[0234] aikwp^^-cft < , m««(r««F^B:«E*i * 

[0 2 3 5] ±iE»ftb^fe*ffi<Z>»g\ 5i{gt|i33J?# 

[0 2 3 6] **W^S«?Kfi83SBcoiS3tfr(?5* 
*ffi*Of*:aig:gLflltt 1 0 s - 1 0 14 Q cmt^:i: 
b< . Mi^ff^ b< 1 0 9 — 1 0 13 Q c mt'fc 

So 

40 [0237] m%Vf(ommmm<D{^mm.mm- 1 o s q 

BfffcSIEix^lsaii^^fct), 10 14 Oc met 9 t>K^ 

[0238] «s**^«!jsgt b-cfi. is*, mmmtim. 

SUS«pcoi»mttaK*(0±lz, Nl^^mS, T5I 

50 [0239] mmm. t?i#jb, nr«r«ji^ 
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[0 2 4 0] SibteftwftglffiJi t Lt, ^J^fimiKfftA 

[0 2 4 1 ] Sfc, flR*(lc^i3^T*ffi«<z?tf8r«K« 

[0 2 4 2] [«53t**ffi«o*a««:ffi^iW^*i*] 

^S:IK#*Hi:fc5Ky - h (PET) 

b> rJxarflcSfSSiffl^ll (fc i^y h'<*y*— K 
l±84140BpAMATER) i^T. t@ 
5%<Z>at»-Cl 0 0 V(^«JES:Hl*PbTffl^i- 

[0 2 4 3] *J8W©M»«^Stt, #J^-:7 

* hi— fi^Srfflt^Sr tT^te^Mt^, t£o 
[0 2 4 4] M^WJH^ilSHWbteWr-C, 

[0 2 4 5] ±0 5l#»4ofc|i|flfeSr»Sfc«)^tt, » 
£L<J3:. -^ifV^ffi. y/yffi, -r^n— ffl. 

[0 2 4 6] b^*^W60Bft^ 
[0 2 4 7] El 1 JZifc^T, >y 2^W"f" 

ft U :«^y7yrir 

s-t*\ js^tfri s^m-r^o ^3«wii, 

^!i-/7 *Cfi«f Stbfcmiftffl 1 6 hi— 1 6 a K 
[ 0 2 4 8 ] 3l<fe3£B 8 tt, ffi£ 1 3 (C J: 9 3£ft£iJ£ R 
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-12. 1 4^iae£*vo^o a^Ra-coi*^ 

Bf*SR 3 oT«B^tt hi— tt*£P 1 O^tStfb 
[0 2 4 9] SKftSijJftjIt* ^ H :x— 3 4[«fai <t 

1 3 K: tt BUo ^ St? ftij ,k 4MB K: L ft I^IM n ft b ix 
10 t*5 9 , y 1 4 [:i;otMiiRi(7)-*(: 

oT««2^R 2 J^iil9ii*ix, S«»J»S6^^ y a— 1 

^14iat?, J*«**R 2 rt*>SfM!L ae'ISRx^ 
b s it « $ ntz.mm\R XI ht-MlR;^^i^$ 
ixfc hi— *&Lfta*fe* ^^y^-14i:Ji 
iS?*l6j^a^R 2 rtSr»iHb. PSSl 3^te*^>BBn 
SriioT^ttffMRi^SIOiitfo 
[0 2 5 0] «3fc*l±^*^**Lfc»W»«S:a*"r 
20 S^tt. SlftfflSRirt^SlftJMl 6j&s-^*y hp^- 

fi> s<ft-^y— ^r^iiite^^tjftt^ffiftij^u— ki 5 

Si^^ y — 7^7 0*11:^1X^5 h-^— ^jrt^ 
[0 2 5 1 ] sAffettttfriiifl bfca«3Hfi. y - 

y 7 cQioiteir ^ t>ft^a<fcss«8rt*r]RS4x, ^ 

fell, *fft*I^Rii3j:r^atfl2^R 2 rt^i¥TLT[giR* 

40 [0 2 5 2] ±IB(7?m««- ± 9 Sltt^B 8 ftOSttffl 1 
6(7^T/Cit ( h-^-t^^ y T^^Jt, -Tft^^,^ 

b h 9 Sr3R»Tffi» $ tlfc Mi^Msb o fc *T*««i^ 
R 2 ic«^L, aft^Jl 6(DT/C^f[:(*]tti 

IS h"t--?tS^*nir>^-{i. H^^ttft^n-f /uSrrt 
50 [0 2 5 3] afc* y -y 7 (7^T77i^ia«$^, 3§|te* 
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1 5tt, T^^^XiiSUS 3 1 6 <0*D 

m%L*)) — y'7mt(Dmmm so-soo^m, 

Kli2 5 0-700/zmT*fc5 o :«^i5 0m 

^ i ^mmmmm $ n-^-n \> f k aft it^ 

*Ll\ 8 0 0(imi9*tl^Sfil^!J-y7J:^i 

[0 2 5 41 c^BStt^r-v y TfeT-jitt. y — y 

[ 0 2 5 5] «ot k SSNtN^BSffiitBtt^t 

9. att^^yrffiT-Jitt^y— ^afit^5if«ffiNi 
-mm\ fcwm ts \z m $ n 5 0 

[0 2 5 6] m^tltz. b-f— jfttt, jf&^tlT 

[0257] H3I1 ^m^mmMf&^m^:^^^ 
*y-~>^ssr**i\ a»¥a#ht-»*6? 

[0 2 5 8] 7/u*9-Bl««fiKK«*(W=tt, * 1 IB 

mmf&=L= y v p a . is 2 mtMLj&t&^-~ y v p b . $ 3 
mmzfiz^^y h p c jkxi%4m\mi$L^=-y hPd^ 

[ 0 2 5 9] ■(ft«rt««tw« 1 K*n*#mffc»ric3.= 
y h©Hj*i:o^t* 1 ^m\MZ$L^-- y VP a &mz 50 
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[0 2 6 0] » i commm^-^ v v p a n 

ffifip^i: LTcDB:^3 0mm<Dg**2 0 a SrAfll U 

a <Dmm^mk-t%£ 9t-Ke£*i-ci^5o 1^—1^2 

2 a te, -0cSm^2 1 a tcj; 9 *ffitfS*&— KAMI Six 
Tl^*S5t#:2 0 a ir»«»ftS:Mt5t»l:, 
10 S*tT^fti^Br3K3SWc:«tOflgtt$n*o S«2 0a 

*»fiR^Sfc*^«4MMS:4: LTo31f£3£« 2 3 a H 

^K24all ^7fc&2 0 a ©*ffii:jgfiSSJXfe^7 

[0 2 6 1 ] SSl WBft^a^ ^Pa f± % — 
20 g21a K«fcoTJ&3fe#2 0 a ^C^llf: 

«3t8«2 2 a {cj: 9«*#tc|»W8MfcS:»rtb, 

te^*«a»*2 5<oatBB«^a*-rste^u- K2 4 

[0 2 6 2] mm^X 9 b-f-—&m&&in. T/CVcfr 

[0263] *H*»riE36«tt. !K i commm^- ? 

-f^. <T>&<0^i£*%2<rmi&l&i9L=-~v bP b. 13^3 
mmZ$L^-=- yhPc, ^ACDmiltf&ffc^^ y b P d co 

2coHfft^^S;3.^y hP bC^f^ h^-— % |g 3 CO® 

«»2 8«rj:oTte¥a-fi«#2 5±^fe(EW^« 
*4x, fi&i^A- H^*P*»2I^Siw«toT3£3|f3Sfli2 9 
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[0 2 6 4] t*^I2 9te % — tt<DW.'&4 OmmCD^ 
|d-730 <tB@3 0 mmOtlEn-y 3 1 £r^T U 

[0 2 6 5] K^tt±^te¥$ixfc*^ir<^*^ — h-t" - 

[0 2 6 6] B3l:*5^t, 6?fffl^ft2 5ft, M£m 
<^^</u htWtfci? , r^^httattfl, 3 4<7>IE 
tfiD — 9Jr &iXtt$ej5\Z\\Z : &m~tZ> h<DXfoZ> 0 fa 
{d, g?^^!)^>/gi3 5, ^/UMSttn — 
7 3 6T?fc!9 , ^<A- h^m^3 7 Sr^fr U — u-i/;* 

*2 5ls:«a6-*--5fc»t><o-e*>*. 
[0 2 6 7] bTtt. 

[0 2 6 8] £*>tc, ±IB<z>ffttte^a^«;x:T— « 
« <* *LT ^ 5 = n -h^iE^ <b (s^'W T * Sr LT 

[0269] L^Lft^fo, te^-rr^fnip^pco^-y 

[0 2 7 0] 30 

[0 2 7 1 ] WT-CiSatLfc h t-S^ ^S«7>*tt, 

• 

• n -y^vur^ y 1^— h 

(SHffil OmgKOH/g 
(Mw : 5 0 0, Mn : 4 0 0, Mw/Mn 
8MtI*«) &m^X, 1 2 0 0 0 r pml:T^-|:g 

«-^»ufc 0 m&m&H2, 2' -ry^ 

(2, 4-v>Vf^<l/nnhijyi/) lOg^SSU 

[0 2 7 5] i»is**a*4 , ^a^*»*jiia*«^a 

AU 6 5 C C, N 2 #H*CTf-*5^T. ^7;^t- 
(^^T^^^^liS) 1 0 0 0 0 r pmti 05> 
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* [ o 2 7 2 ] [ h^— tt^oaae^jBfi*ft]ai*«« 

/u*— ■ -^/i^lM if— I I (=i— 

C 1 **jKSrH«r* 0 Maitf. ISOTON-I I 

/Hffl*5 0 SJtMtLtfl milsmS?*®^ 1 0 0 - 

T/U^/U^^^^/u^^WtlA) Sr. 0. l-5mltt 
Ii:HS!*?fS:2-2 0mgMS. K^SrSgfflb 



*#>3 0 ft^/^ltii 2. 0 0 — 2. 5 2m 
m ; 2 . 52-3. 1 7/im; 3. 
m ; 4 . 00 — 5. 04 /im; 5. 
m;6. 35 — 8. 0 0/tm; 8. 
m; 1 0. 08 — 12. 7 0 /i m 
OO^m; 1 6. 00 — 20. 
25. 4 0 M m; 2 5. 4 0- 



17 — 4. 00/z 
0 4 — 6. 3 5 m 
00—10. 08 m 
12. 70—16. 
20/im; 2 0. 20 — 
-3 2. 0 0//m; 32. 



00 — 40. 3 0/iin(Dl 3^-Y->^/U£t/H^3 0 
[0 2 7 3] < 1 > h fe^Offiiig : 

0. 1 M - N a 3 P 0 4 ^^S 4 5 0 If g A 1 4 6 

M) SrJB^T* 1 3 0 0 0 rpmCtIjfU: o r*U:i 

1. OM-C a C I 2 7X»6 8f iS^^Ctt 

»fc 0 
[0 2 7 4] -^f. 

16 0 fCigfl 
3 4 

6W*g|5 
2«*g|5 
1 Offftgfl 



t°-^^T-*8 5 0 0) 

3 o afflgp 

1 . 2 5) 

pH^6 KiBtfif Lfca* 8 WBB<oK-&RJEES: fro fc 0 
[0 2 7 6] t^S/SHTS. Jft*PU pH2<t7£5cfc 

oil, fftft, #««rLT, fi-^fi^ ( h-J— 

[ 0 2 7 7] »fenfc*-&i|ft^ ( h^-fe^) 1 0 OS 
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(=#tClUa«) t-T, il^g!Si:LtTi5ll 

<o^ssa>js:as*D ii9oo rp m<oiate*-c i #ra*Mss 

»]§rSfc&DLl 7 0 0 r pm^>igte*-e7^H#HSS:tT 
[ 0 2 7 8] 3 0 0^r/a (@1^53// 

1 ^#fc 0 5/7^ ht-tt^ 1 OKl?«ttfttt7. 8 

h-*-— *H^s 7 . 9 a»%, mYj?# ^m$L=(-<nm& 

m (Yt) ^18. 5%, i>y #IK^OigBfMP (Y 
s ) ^o. 0 4%T?*>ofc 0 * 

• -7 1 u^^/u^/^-^/u^/^tK h y ^ y ^ ha*/ 

0H«axtt») Jc«ts»*9»»T-t»*&» 

-a^- 1 coMig 4: 2 n<oftmm&f>vm tttn 

7. 2/maT^ht-tW3 1. 2fi»%, Rffc^- 30 

^ ^tstt^-^jeBt* (Yt) ^35. 6%, ->y*«3ie 

T-cO^gf^ (Ys) ^0. 0 6%tiofe Q 
[0 2 8 3] < h-t"-^T-3CQM3t> h^-ST- 1 COM 

^(ommrn (Yt) ^52. 3%, ^y^as^coagt 

* (Ys) &4. 1 2%(Dv/7>'ht-e : f : 3Sr»fc 0 

[0 2 8 4] < h-J— 3te^4^«5fi>«7^o^>r^> 
«^*9l:*t^y K>M?4l 2«»Sr«ffl-f-fi 

zbsum* b+—&Ti<Dmmbfflmiz{,x-vi?^? 40 
\z b^-$L-r 1 (om^bmmz u-c^as»]2as:^asL 
^Fi— tt^-4». if¥^tS7. 7/im, w-mmz 

SO. 9 7 5. 2 /*m£JlT©ht-ftW8. 3 fifSc 
%. lfeft^#>»tt^C0jeflt* (Yt) ^2 2. 3%, 
^«&^C0»«* (Ys) ^o. 0 7%T'fcof: 0 
[0 2 8 5] < h-^-^T-5cOffiiig>^^^.cz'>T^V 
M^^^^t9(-C. I . t°^7< > h-Trco— i 8 0 4r 6 
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* (0 2 7 9] (!) Si o^SSffl (WzM4BMfc?-# ^» 

ffi^- 0 . 7 KfigfS) 

M^^yafe^l 0 0W«SB^*tL-C7KfflE#4 , -en- 
^3rvvl' h y h^yy7>-l 2 ®fig|5T^7K{k*Qi3g L 
fc»-e*5. BETlt$ffia^]00m 2 /gtfc^ 

[0 2 8 0] (2) &2£>04&ffl| (»*tt*>y#»«^F- 
0. 7fl?|5) 

BETit*ffiffl^4 0mVg^&9. h"*"— *H=-_hcO 
f@^¥#7*£*£3 2 nmT-fc^o 
[0 2 8 1 ] 



10 0 KiBB 
4jf*£|5 

0. 9 7 3, 2 o. 5fiS 

%, BMt^^^tttt^OiBlll* (Yt) ^2 0. 0%. 
v^y ^ffi^cojggt^ (Ys) ^0. 0 6%Tfcofc 0 
[0 2 8 6] < b-T— %L^F- 6 (Dm^>m-7 * u i/T~> 

0. 9 7 8. 2 ^mWTCO e^6. 8fie6fe% % 

mi^*^W&^<n>mw& (Yt) ^2 7. 5%, ^>y 

^WA^-COMMm (Ys) ^0. 0 9%T-fcofc 0 

[0287] < b-r—m.^7<Dwm> ht-^1^1 

5t^*5^T. 2/!l*ttt, ->y#»»tt:i 0 0«*6B 
{C^ ITMtgt^^rt^ ^yu^vx^if > 2 0Si?PT 
»7k^«i8Ufet>^-T?&0, BETMffi»2 3 0m 

7. 5 /im, ^^JR^SO. 9 8 0, 2 /im£JlT^ht 

-e^7. 7<b«%, «ft^^>»2ia^wiSBi* (y 

t) 7^2 2. 5%, >-y ^^ST-cOiSBS^ (Ys) //^ 
0. 0 1 %t?fc4'>T^h^— <ft J f-7S:Wfc 0 
[0 2 8 8] < h^-feT-8coS!3t> b-r—ftL^ 1 

■fcfb^^vflklt^-oaM* (Yt) *s 2. 5%, ^y# 

WiT-cOiSgftip (Ys) ^0. 0 0%(DiyT> h^— 
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[0 2 8 9] < Y±—m.l-9<nm : fe>Wkm2<n^Tls 
0. 9 6 3. 2 /tmEJITco h-*-— *HF-riS 2 2. 1 fgfSc 

%, mt^f^wgL+nmmm (Yt) #25. 90 
%. ->y ^wsc^^isat* (Ys) ^0. 

[0 2 9 0] < ht-ST-i 0«>«J6>»JS«1 JCSSt^ 
/l^ =*U— ^UltefBcS:, 1 9 0 0 r p m 1 1^1— ^-T^jJJL 
0. 9 7 5. 2 jU mHT^ht-e^7. 5<Bifc%. 

^y^lRtt-T-^st* (Ys) ^o. 01%. mt^* 
^IRte^aHK* (Y t ) ^2. 5 0%t^^ryh 
1 0 «r»fc. 

[0 2 9 1 ] < h-7^-1 1 £>K5a>*!ig0S 1 tr*5t^T, * 
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1 2 0 0 r p m. % 2 G^aSlgfrRtf 5 — > x /U * 
^t-O0eS^ 1 5 0 0 r pmit^WMKa 
X. St¥*9fiS7. 8|xm, ¥-&}mmO. 9 7 5. 
2/tmBT©ht-ttW8. 3|B*%, 
<7)ffiPf^ (Ys) #3. 10%. 

(Y t ) #4 2. 5 0%T^§y7yht-e^l 

i zmt^o 

[0 2 9 2] < h -3— 1 2<Dmm>m&Ml fc*3^ 
i^T. 1 7 0 0 r prnVHEtBgCT* 6 TPI«F 
¥iSRM0. 9 7 6. 2 /tmHT^ht-iBW7. 

8»%. mk^*^m&^<o$mm (Yt) ^4 8. 

7 0%. '>JJ*«3K^-^afBI* (Ys) #2. 31%tr 
[0 2 9 3] 



<«t**^ y t«^p i comm> 

• 3 7it%^)*/^ y >tK@ss 
•7k 

(5 0%tS0. 2 2 ix m. flsSI&triffi 3 X 1 0 S Q c m) 

a — F e sOs'ffii 1 
(5 0%t^0. 3 8/im, Wfii6X10 9 Qcm) 

• 2 5K*%C0T>-^^-TtK 



5 Off*ffi 

8 0KSSI5 

5 0 jCS£B 

2 8 0 fi §15 



120! 



Oftm-TrS 5 c C^X#r^^L. 1 2 0 • BMfc 

$i^/c 0 0 C C£^£PL5 0 0 jC*g|50zk£?!< 

fc 0 &t^rhS«ET (6 6 5 P a = 5mmH g) 1 
5 0-1 8 0tt-2 4fiFBftJ|tt, 7=cy— /u«iBSr 
/Wy«it§lf^ty7n7 (A) 8r»fc 0 »$£ 

N H 2 — C H2CH2C H 2 -Si— (OC H 3 ) 3 



1 5113 

30^tt^rty7=J7 (A) 3 0°C/8 0%, 24hr 

[0 2 9 4] '&hfLfcM&**r ] JT^T (A) <7}3lffi 
ir, TB-«* (3) 
[0 2 9 5] 

Hk2] 



(3) 



^Jti5y-7^y7 p Dt>MJ^ h^yy7^5 

[0 2 9 6] »tU7^7W (A) 
0. 2fi%y-7^y7 P Pt>hy^ haryyyyt 
4&S$*l"0*fc 0 SfrflJftt, li^rf ^7^7 (A) 

/i-Sr®38$-fr?t 0 M^rt^nTSt- (A) cDlgffiiz 
[0 2 9 7] 
[ft 3] 

I 

NH2CH 2 CH 2 CH 2 -Si — g- 



[0 2 9 8] ±lB4aa«rt^>'9>'* ix^y >^|JT^ 
l$M«^r-ty7^7e^ (A) £7 0 c CTfltl$L 
40 '>yn-yfflJl|SR24 10 (luy^ — 

>^ (ft) ») '>y3-y«fffi|^iU2 0% 

0. 5K*%o»JIB»«S:fi i ofe 0 
[0 2 9 9] a*^0#H»T-e2«FMaH*L 

TT'14 0°C, 2«HHWMaaSrfTt\ «***5CLfc 

2 00^7'>a ( 7 5 m mC0SBH#) i^Ji<7};&&£ 
J&5fe U Ktt^r-^ y TfeT- 1 Sr»fc 0 
[0 3 0 0] f§ btltcmfe* -Y y TfeT- KDSF-ltt 
50 1 0 8.5 0 %m.m-± 36^ m . ftflttgfittttt 9X10 
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13 Qcrru 7 9. 6KA/miZ*5*t4fi&fP«fb4 1 Am 
Vkgt^^ B^Mitn 5 . 3 A m 2 / k g , Kitfi 
113. 7 1-Cfc!), Mftftttl. 87g/cm 3 -Cfco 
fc. 

[0301] < 3 >mytit<Dmm • 

[0302] r^^^y 

[0 3 0 3] »2«tt:E«#aAB&ll:/i (T5I#«) "t? 

^f^ftt^pyiaot 1 0 e Q * cmggCffil 
[0304]l3l(j[ifi4Itfc^ y^7/|W 

[0305] )M«tt«ffft&«-cfc9. #y#-#* 
r t\±x%-r. nMft±mx~3££.i,ttiE 

[0 3 0 6] » 5ifil^AlTfe«9 , *8ttttW7 
*£S#J0. 0 3 n xn<DS n O a «[^Sr»/IB«C» LT 1 2 

0Si%, ICE7yfkxf i/yi)|ger^2 Oil 

[0 3 0 7] ^nfcJ:oT«3t#l^*B«^ff^»i 
tttt, W«W3IJl*ff 5 x 1 0 1S Q c m/cofcCQ 
KJfc'*, 8X10 11 Qcml:St*tTlt 

[0 3 0 8] <4>»«^^ffl^5«tttt^«Jt 
<«tttt : T-a <^«Jg>MgOSrl 0K*8B. MnO^l 

a, *&r*d»&u ssftbfcSL i3oo c cct« 

(&Wft6 3Am 2 /kg) Sr»fc 0 
[0309] rco^^v-f hSSttK, >f y^ciTK^rv' h 
y-f y^f7n>f/^^ h 1 OKftSRSr hyu^.^9 
9KftgB/*ljr*SB^ffi^*^:ft:t>OS:, 0. ljtf 
UkftZX 5(:$ffi«iltt. 5 0%SS^2 5. 5 /£ 
m, frgH&ffiiMS 7 X 1 0 7 Q c m(«W4«^P a 
7t 0 
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[0310] en*!*! i ] ±mxm e>nfcstttt* y r 

[0311] Jfctc, mfl5tf>*^«G P 5 5 (Jrty> 
SI) <oa«3g«SrHll^-t-*p<ac3ttbfc 0 JifcEHr 
tt, Sft^ii^i: ttfi0 1 6mmOSUS^y^ 

= 12. 0#imJ2:|MiUfc<>OS:«fflLfc o 
10 [0312] ffiff&ftffit ltli 4 ilC/Tti^yy 

(- 7 0 0V, 1. 5kHz/l. 2kVpp) SrSfi: 
Wt, ^{£1 ^^m^i^r^c Sfc* ^y— ^^^zr 
= 3/ h£:ffil9^U S,fft=> h7^h2 5 0V, #:/y 

D-7«!:t)i-, il^PFA (4 7yftxfuy-/^ 

[0313] BfteffiSf2 5%^^-y is-r/ujwM&fem 

U 2 3°C/6 0% (£tT. TN/Nj fc fcfatt-r 
5) , 2 3°C/5% (JKT\ TN/Lj t fciEttl" 
5) . 3 2. 5°C/9 0% (E*T, f"H/Hj fc fc|H* 
(0#IS^"T?, WftlCLC8 0gjffi (^r^y> 

30 [0314] *g*Sr^ 1 iw^-T^, 1 A^bfo^* ± 9 

[0315] ( i ) mmm& 

IBtfcfltfttt. X-Rite504 (X-R 

i t etfcM) ^ftffiLt, *y^^iB«»«l. 5T 

CLC80gi (=^-lr/>SR36tt«) ir^^ttfc®^ 

fco 

[0 3 16] (2) /n— 7 

* y s^/HBte»« o . 4^^^T (i) piiffi^ig 

40 £$J^U 5^**»«ii:Ltil£Lfc 0 
© : 0. 00 — 0. 05 
O : 0. 0 5 — 0. 1 O^m 

a : o . lo — o. is mm 

X : 0. 1 5Jl^± 

[0317] ( 3 ) n y y 

HtBUi!tr^lFiitt^3pjQsAt*D r (%) ^y7i/^h 
* (*]R«fe*5**tt«0 rREFLECTOME 
TER MODEL T C — 6 D S J ) fr «fc oTiSIS L 

50 ^eHffe^SAt^Ds (%) S:»J«Lfc 0 ^^y (%) 
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[0 3 18] Fog (%) =D r (%) -D s (%) 

© : 0 . 4 %*86 
O : 0 . 4 — 0 . 8 %*$§ 
A : 0 . 8 ~ 1 . 2 %*S5 
X : 1 . 2 %J^_h 

[0 3 19] [Jt»0(l] HJKflil 1 Iwjot^T. y7> h 

« i ^^-Tct 5 i:h/ht^Tv>-7 h-vSW 

[0 3 2 0] [Jfc««2] iat«l^*3V^T. v-TVh 

u *^y«i«!itawtbfcoT?, bfc*:** 

—m.=f-<D tttfSffiT b fc fc * £ #180 $ ti Z> o 
[0 3 2 1 ] [ittt«3] y/yh 
8 Srttffl-t-««^ttWIIIK3 bTtro fc r 

u w«»*ds«Tbfc. rnt±, ^asa©iBit**s/j^ 

£ ^ <D T% h gfti&te ^i£T b fc » 4ft jRI $ tt 

So 

[ 0 3 2 2] 036012] UltW 1 tC*3t^T, v/T^h 
*>^y«i*j3&Sfo"r^i-»fKbfct(0<0. gel i^-TJ; 5 

[0 3 2 3] [|Hft09 3] HJfi^J 1 (c*5t^T. y/yh 
?¥Stea*#^JM:bfc *Hc*-fJ:5fcAfflFft 
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^F/h * ^fc *!> , ^mi/O^^F 1 ^^-' ic ft o fc fc » > ti 

[0 3 2 4] [^M0iJ4] HJ£0iJ 1 Cljot^T, v-T^h 

5. N/LTT^yy}rp»ov^7 h-yff»/)^ 

iW4*s*T^*&— ft o fc t mm $tt6 0 

[0 3 2 5] [Jg*fc0lj5] mmmii^^X. i^T^h 

io -j— i &&m-tz>uftnmmizL,xn^fzkz 

flft 311 tviTF-fJ; 9 K Rfi 1 ft*£Jf^# h 

[0 3 2 6] CHJE0ij6] -Y^.n— h^— ^5 . -^if 

#9— Bffft«rffr*bfci: ^ 1 KflW-J; 5 tc^^WI 

20 [0 3 2 7] mifom 7) jUJfetfi] 1 bfcSflftffJ* 
ttffltt, ^y-yRzSr4/im, 7 v m, 12^1, 
14/zrru 1 8/im£ U Hf£lfc^£:2%, 6%, 10 
%, 2 5%, 3 5%, 5 0%t»b§^ N/NTT-ig 
ITC2 0 0 Ott^iiiRfctTofc. g*^l2l:^f 0 
[0 3 2 8] *2J;^ Rz H«Jt*fWi« 

[ 0 3 2 9] [HJS0ij8] i=:*5^"C. i^T>h 

30 t-e^-l 2 Srttffi-t-SK^firaWtcbrffofci: ^ 

> ^ik^ * >^IT ^ ^ ^ ^ T A* ^ l ^ {C^m 

[0 3 3 01 
[«1] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner, having superior chargeable stability and capable 
of obtaining an image high in image density and definition even for long— term use. 
SOLUTION: In the electrostatic charge developing toner having toner particles, containing at 
least binder resin and coloring agent and having external additives, the average circularity of the 
toner particles is >0.960 and at least titanium oxide fine particles and silica fine particles are 
externally added to the toner particles. The number isolation rate of titanium oxide fine particles 
(Yt) on the toner particle surfaces ranges from 1.00 to 50.00%, and the number isolation rate of 
silica fine particles (Ys) is in the range of 0.01 to 4.00%, with Yt>Ys. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In a toner for electrostatic-charge image development which has a toner particle and 
an external additive which contain binding resin and a coloring agent at least, average circularity 
of this toner particle is 0.960 or more. This toner particle A titanium oxide particle and a silica 
particle are **(ed) outside at least, and a rate of number isolation of this titanium oxide particle 
in this toner particle surface (Yt) is 1:00 - 50.00%. A toner for etecrtrdstatic—charge tieveldpment 
characterized by for a rate of number isolation of this silica particle (Ys) being 0.01 - 4.00%, and 
being Yt>Ys. 

[Claim 2] A toner for electrostatic-charge image development according to claim 1 characterized 
by for said Yt being 3.00 - 40.00%, and Ys being 0.02 - 2.90%. 

[Claim 3] A toner for electrostatic-charge development according to claim 1 or 2 characterized 
by for the first [ an average of ] particle size of this titanium oxide particle that ** outside to 
this toner particle being 5-200nm, and the first [ an average of] particle size of this silica 
particle that ** outside to this polymerization toner particle being 4-120nm. 
[Claim 4] This toner particle is a toner for electrostatic-charge image development according to 
claim 1 to 3 characterized by being a polymerization toner particle containing resin compounded 
by polymerization of a polymerization nature monomer at least, a coloring agent, an electric 
charge control agent, and a release agent. 

[Claim 5] It is the toner for electrostatic-charge image development according to claim 1 to 4 
characterized by for this toner particle being a full color toner containing a coloring agent chosen 
from a group who consists of a yellow coloring agent, a Magenta coloring agent, a cyanogen 
coloring agent, and a black coloring agent, and using this color toner as a color toner for forming 
a full color image using a yellow toner, a Magenta toner, a cyanogen toner, and a black toner. 
[Claim 6] A toner for electrostatic-charge image development according to claim 1 to 5 
characterized by outside ****** which makes an external additive adhere to this toner particle 
surface carrying out by dividing into 2 of a front rotation production process and a back rotation 
production process production processes. 

[Claim 7] A toner for electrostatic-charge image development according to claim 1 to 6 with 
which rotational speed which mixes an external additive with a toner particle is characterized by 
being the relation of a rotation-after front rotation production process > production process in 
said outside ******. 

[Claim 8] A latent-image formation production process which forms an electrostatic latent image 
on this photo conductor by performing image exposure on the photo conductor surface from 
live-part material; This electrostatic latent image is developed with a toner for electrostatic- 
charge development according to claim 1 to 7 made into toner ****** at the time of **. A 
development production process which forms a toner image; In an image formation method of 
having a fixing production process fixed to imprint material in a toner image on imprint 
production process; imprint material imprinted without imprint minding this toner image through a 
middle imprint object An image formation method characterized by surface roughness Rz of this 
toner support being 5-1 5 micrometers. 

[Claim 9] An image formation method according to claim 8 characterized by using a two 



http://www4.ipdl jpo.go jp/cgi-bin/tran.web^cgi_ejje?u=http%3A%2F%2Fwww4.ipdl jpo.go, 04/01/1 3 



2/2 ^— is 



component developer which carried out mixed preparation of the carrier particle which consists 
of a toner for electrostatic-charge development and a magnetic particle according to claim 1 to 
7. 

[Claim 10] An image formation method according to claim 8 or 9 characterized by Rz being 8-13 
micrometers in the first half. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the toner and the image 
formation method which are used for a xerography or an electrostatic printing method. A stable 
electrification property is acquired by using for the toner particle surface of the configuration 
near* a true ball the' developer which hasTthe non-subtlety* particle excellent in electrification 
grant and fluid grant. It is related with carrying out development visualization of the latent image 
which electrified the photo conductor which has a charge impregnation layer by that cause by 
making voltage impress from live-part material more faithfully, and obtaining high imprint nature. 
[0002] 

[Description of the Prior Art] Conventionally, as an electrophotography process, many methods 
are learned as indicated by U.S. Pat. No. 2,297,691. Uniform electrification of the photo 
conductor top which generally used photoconductivity material is carried out, an electric latent 
image is formed by image exposure, after developing negatives with a toner, using this latent 
image as a visible image subsequently and imprinting a toner image to imprint material, such as 
paper, if needed, a toner image is established on imprint material with heat, a pressure, etc., and 
a duplication or printed matter is obtained. Moreover, the toner particle which remained on the 
photo conductor, without imprinting on imprint material is removed from on a photo conductor by 
the cleaning production process, and blade cleaning, fur brush cleaning, roller cleaning, etc. are 
used as the means. 

[0003] When seen from the equipment side, since the cleaning equipment to apply was provided, 
equipment became large inevitably, and it had become a neck when aiming at miniaturization of 
equipment. 

[0004] Furthermore, a cleaning loess system, a toner reuse system, etc. out of which a waste 
toner does not come in the semantics called effective use of a toner were desired rather than 
the viewpoint of ecology. 

[0005] Development coincidence cleaning or the indication of the technology called cleaner loess 
is considering as one image per one photo conductor revolution in JP,5-69427,B, and he is trying 
for the effect of the toner of the imprint remainder not to appear in the same image 
conventionally. Moreover, although the toner of the imprint remainder was scattered and it 
scattered on the photo conductor by the member, and the configuration which is hard to 
actualize on an image was indicated by un-patternizing at JP,64-20587,A, JP,2-259784,A, JP,4- 
50886,A, and JP,5-165378,A even when multiple-times use of the photo conductor same surface 
was carried out per image, the trouble was in deterioration of image quality. Furthermore, 
although it focused by the thing in JP,5-2287,A for which the relation of the amount of toner 
electrifications of the circumference of a photo conductor is specified on the configuration out 
of which POJIMEMORI under the effect of the toner of the imprint remainder, NEGAMEMORI, 
etc. do not come on an image like, it was not indicated by what kind of configuration the amount 
of toner electrifications is controlled concretely. 

[0006] furthermore, in view of technology, such as JP,59-133573,A which is indicating 
technology relevant to cleaner loess, JP,62-203182,A, JP.63-133179.A, JP,2-302772,A, JP,4- 
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155361 A JP,5-2289,A, JP.5-53482A and JP,5-61383,A, not the thing about image exposure 
but the light of high intensity is irradiated, or the light of exposure wavelength is penetrated — 
methods, such as using a toner, are proposed. However, a blot arises in dot formation of the 
latent image itself, it is not enough as isolated dot repeatability just to only strengthen exposure 
reinforcement, and resolution is inferior in respect of image quality. It becomes an image without 
gradation nature especially by the graphic image. 

[0007] Moreover, although the effect of light transmission is large about the fixed toner which 
graduates indeed and does not have a grain boundary about the means using a toner which 
penetrates the light of exposure wavelength, as a mechanism which interrupts exposure, 
dispersion in the toner particle surface is a main thing, and an effect is thinner than coloring of 
the toner itself. Furthermore, narrowing and an exposure means by which at least three kinds of 
wavelength differs when colorization is aimed at in addition are required, and the range of 
selection of the coloring agent of a toner moves against the simplification of the equipment 
which is one of the features of development coincidence cleaning. 

[0008] moreover, the thing for which it is in the orientation which produces an image defect by 
poor electrification by the dirt (SUPENTO) of live-part material, and a problem produces in 
endurance in the image formation method using contact electrification, and the effect of poor 
electrification by the dirt. of live-part material is prevented : also.in electrification, by -lhe-charge. r .=.- 
impregnation to live-part-ed material — many — it was pressing need in order to enable the 
print of several sheets. 

[0009] The image formation method of also performing cleaning of the imprint residual toner on a 
photo conductor to JP,4-234063 A JP.6-230652 A etc. in a back exposure coincidence 
development method at coincidence as an example applied to the system called cleaning loess 
and development coincidence cleaning, using contact electrification is indicated. 
[0010] however, these proposals are applied to the image formation process which made 
electrification potential and development impression bias low electric field, and are 
conventionally applied to electrophotography equipment widely — more — high — in the image 
formation in electric field electrification / development impression bias, image defects, such as 
stripe Poti by leak, will be produced. Moreover, although the method of preventing by making the 
toner which adhered the bad influence by adhesion in the live-part material of an imprint residual 
toner to live-part material at the time of non-image formation shift to a photo conductor is 
proposed, the effect on the development by improvement in the recovery nature in the 
development production process of the toner which shifted to the photo conductor, and toner 
recovery at a development production process is not described. 

[001 1] Furthermore, the thing for which POJIMEMORI will be produced on an image, without 
collecting and going out in a development portion if concentration is higher than the perimeter 
and there are too many toners of the occurring [ POJIGOSUTO ]; imprint remainder, since a 
toner will be developed on the photo conductor surface where a transfer residual toner exists, if 
the cleaning effect of a transfer residual toner is inadequate at the time of development; it has 
not resulted in essential solution to these troubles. 

[0012] Moreover, that especially the protection from light by the transfer residual toner poses a 
problem is the case that the length for a photo conductor round is shorter than the travelling 
direction length of imprint material, when repeat use of the photo conductor surface is carried 
out to the imprint material of one sheet that is,. In order that a transfer residual toner may carry 
out electrification exposure development in the condition of existing on a photo conductor, Since 
the potential in the photo conductor surface section in which a transfer residual toner exists has 
not fallen enough and development contrast becomes inadequate, About reversal development, it 
appears on an image as NEGAGOSUTO with concentration lower than the perimeter.; again The 
photo conductor which passed electrostatic image transfer is charged in general in reversed 
polarity with toner electrification polarity, and by deterioration of the charge impregnation nature 
of the photo conductor by repeat use etc. The toner of the imprint remainder which is not 
controlled by the electrification polarity of normal in live-part material leaks from live-part 
material during image formation, interrupts exposure, and disturbs a latent image, and desired 
potential cannot be obtained, but NEGAMEMORI is generated on an image.; the essential solution 
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to these troubles is called for. 

[0013] On the other hand, as for output equipment using the above-mentioned 
electrophotography process, such as a copying machine and a laser beam printer, the high- 
definition image more faithful to a manuscript is demanded by low-cost-izing or advance of 
digital technique in recent years using much image information. Reappearing very minutely and 
faithfully is called for without crushing or breaking off until it results in a detailed portion in a 
copy although it was especially called the print photograph, the catalog, the map, etc. 
[0014] that by which the toner which is after development further is imprinted on a transfer 
paper in the form near 100% is desired there being little spilling of a toner and maintaining 
electrification ability with the expensive toner itself to a latent image, under the process called 
development, an imprint, and fixing also as a property of a developer, in the flow of such 
technology. 

[0015] Technique, such as taking the technique made to **** the latent-image image on latent- 
image support by this chain-like cluster and a gestalt in which a toner tends to fly by making 
bias electric field impress between developer support and latent-image support further, has been 
used maintaining the chain-like cluster of the developer on developer support at a dense 
condition conventionally as a means which raises image quality under an electrophotography 

^procesSi-Moreovety-the technique-of making,maintain45ermaneatly^electrification- ability, high. * 

because the development counter itself raises the churning nature in a vessel, and making it like 
etc. is used. Furthermore, the means referred to as making the dot size of a latent image itself 
minute, and raising resolution is also considered. 

[0016] The means concerning such development is very effective, when obtaining high definition, 
it is the end of important technology, but if an example is taken by the point of the further image 
quality amelioration, it is possible that the own property of a developer influences greatly. 
[0017] It becomes easy to produce the fall of potential and the development nature of the toner 
of the lowest layer and the maximum upper layer may differ as it will go to the maximum surface, 
if a toner is formed in a latent-image part at a multilayer by putting under the image formation 
for obtaining especially a full color image, and developing and imprinting a monochrome toner 
over many times. 

[001 8] Moreover, the evil which the color mixture nature after heating melting also became poor, 
and it not only becoming impossible to obtain faithful color reproduction nature but said it as 
toner spilling by the fall of imprint nature or the non-latent-image potential section is sometimes 
caused plentifully. 

[0019] Although it is considered as mentioned above that a toner property influences the 
improvement in image quality greatly from a process-standpoint, various developers are 
conventionally proposed for the purpose which raises image quality. For example, in JP,51- 
3244A the nonmagnetic toner which regulated particle size distribution and meant the 
improvement in image quality is proposed. In this toner, the toner which has the particle size of 
8-12 micrometers is a subject, it is comparatively coarse, and according to examination of this 
invention persons at this particle size, the close toner flight to a latent image is difficult, and 5 
micrometers or less are several 30% or less, and, as for particle size distribution, the point 
referred to as being broadcloth also has the orientation to reduce homogeneity, from the 
property said that 20 micrometers or more are several 5% or less. It is such a coarser toner 
particle, and the gap between toner particles needs to be fill uped with piling up the toner 
particle of each class thickly under the above multilayer configurations, in order to form a clear 
image using the toner which has broadcloth particle size distribution, and it is necessary to raise 
apparent image concentration, and also has the trouble said that toner consumption required in 
order to take out predetermined image concentration increases. 

[0020] Moreover, although the nonmagnetic toner whose mean particle diameter is 6-10 
micrometers and whose most particles are 5-8 micrometers is proposed in JP,58-129437,A, 
there are few particles 5 micrometers or less as several 1 5% or less, and there is orientation for 
the image which sharpness lacked to be formed. 

[0021] According to examination of this invention persons, it was checked that toner particles 5 
micrometers or less are functions main to reproduce the minute dot of a latent image clearly, 
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and for a toner appear in the whole latent image precisely. Especially, in the electrostatic-charge 
latent image on a photo conductor, the edge section has field strength higher than the interior 
because of concentration of line of electric force, and the sharpness of image quality is 
influenced by the quality of a toner particle gathering in this portion. According to examination of 
this invention persons, it became clear that it is effective in the amount of a particle 5 
micrometers or less raising highlights gradation nature. 

[0022] However, especially a toner particle 5 micrometers or less has the strong adhesion force 
to the latent-image support surface, and stops being able to clean a transfer residual toner 
easily. Furthermore, low electric resistance objects and toners, such as paper powder or an 
ozone addition product, may fix on a photo conductor by continuing print-out continuously. 
[0023] Although adding the non-subtlety fine particles whose BET specific surface area by 
nitrogen adsorption is 0.5-30m2/g as an abrasive material in JP,60-32060,A or JP,60-136752,A 
is proposed for the purpose cutting off this low electric resistance object or the toner which 
fixed Although it was effective in avoiding a toner fixing phenomenon, it was inadequate for the 
desired polishing effect being hard to be acquired if the electrification stability of a developer 
does not improve, and attaining stabilization of cleaning as a result. 

[0024] Furthermore, although the proposal by which addition mixing of two sorts or three sorts 
o&non^ubtlety^particles. was^carri 

289559A JP,7-261446,A, etc. again, it is mainly concerned with the polishing effect which is the 
purpose which removes fluid grant and the fixing material of a photo conductor, and the effect 
which raises the imprint nature of a toner remarkably is not acquired. Moreover, when the non- 
subtlety particles (silica etc.) of the same kind are used, the electrification grant nature of a 
toner becomes unstable in addition to the effect of fluid grant, and it may also become the cause 
which causes toner scattering, fogging, etc. Furthermore, it is the proposal of only mean particle 
diameter, and although the particle size distribution of a non-subtlety particle are unknown, 
there is also a possibility of becoming the cause which causes toner fixing to a photo conductor 
depending on a reason and the particle-size-distribution order which it has. 
[0025] moreover, by one side, as a developer in the case of obtaining a full color image From a 
viewpoint called good color reproduction nature and high definition, the so-called development 
method of the binary system which generally consists of a toner and a carrier is used in many 
cases. You make it this developer charged in the amount of electrifications of a request of a 
toner, and electrification polarity by friction with a carrier. In order to obtain a good visible image 
from it being what develops an electrostatic image using electrostatic attraction, it is required 
for the frictional electrification nature of the toner which becomes settled mainly with relation 
with a carrier to be good. Furthermore, importance is naturally attached to stabilization of the 
frictional electrification nature of a toner also from using the electrification grant from the 
amount of electrifications, or specification-part material generated by **** of nonmagnetic toner 
particles like the above, and developing an electrostatic image in recent years, although it is 
increasing also when obtaining a full color image from a viewpoint called the further 
miniaturization and further cost cut in respect of equipment using the development method of a 
nonmagnetic toner and an one component system. 

[0026] Many researches are made that examination of the charge control agent added to 
retrieval of carrier core material and carrier coat material, optimization of the amount of coats, 
or a toner to the problems above today and a fluid grant agent, amelioration of the binding resin 
which serves as a parent further, etc. should attain the frictional electrification nature which was 
excellent in all in all the materials that constitute a developer. 

[0027] as the technology which adds the electrification adjuvant like for example, an 
electrification nature particle to a toner — JP,52-32256,B and JP,56~64352,A — a toner and 
the resin impalpable powder of reversed polarity — moreover, the technology it is told to JP,61- 
160760,A that a fluorine content compound is added to a developer, respectively, and obtains 
the stable frictional electrification nature is proposed, and development of many electrification 
adjuvants is performed even today. 

[0028] Furthermore, many things are devised as the technique of adding the electrification 
adjuvant like the above. For example, the technique made to adhere to the toner particle surface 
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according to the electrostatic force of a toner particle and an electrification adjuvant or Van der 
Waals force is common, and churning, a mixer, etc. are used. However, it is not easy to make 
homogeneity distribute an additive on the toner particle surface in this technique, and it is 
difficult to avoid existence of the additive which additives would become a toner particle with the 
aggregate by un-adhering, and would be in the so-called free state. This orientation becomes so 
remarkable that particle size is so fine that the specific resistance of an electrification adjuvant 
is large. In such a case, effect comes out for the engine performance as a developer. For 
example, the amount of frictional electrifications of a toner becomes unstable, and image 
concentration is not fixed, and it becomes an image with much fogging. Or when the continuation 
copy etc. was performed, it had the defect of ** which the content of an electrification adjuvant 
cannot change and cannot hold image quality at the time of the first stage. 
[0029] As other addition technique, there is the technique of adding an electrification adjuvant 
beforehand with binding resin and a coloring agent at the time of manufacture of a toner. 
However, control of the addition of an electrification adjuvant, the variance to the surface, etc. is 
not easy for the electrification adjuvant or electric charge control agent which it is the things 
near the toner particle surface that equalization of an electric charge control agent is not easy 
and to contribute to electrification nature substantially, and exist in the interior of a particle in 
order: j-iot-to isontcibute^to-electri 

of sufficiently satisfactory quality is not obtained only by using an electrification adjuvant — also 
in the toner obtained by such technique, the amount of frictional electrifications of a toner is 
unstable, and what satisfies a developer property like the above-mentioned cannot be obtained 
easily. 

[0030] Thus, although the attempt referred to as making particle size of a toner fine and 
attaining high-definition colorization is also made in the technical field concerned while the 
demand of the high definition and high-definition-izing of a copying machine, a printer, etc. 
increases in a commercial scene, if particle size becomes fine, the surface area per unit mass 
will increase, and we are in the orientation for the amount of electrifications of a toner to 
become large, and are just going to be anxious about image ****** and durable deterioration. In 
addition, since the amount of electrifications of a toner is large, the adhesion force of toners is 
strong, a fluidity falls, and a problem arises in the TORIBO grant to the stability and the supply 
toner of toner supply. 

[0031] Moreover, in full color image formation, in order to carry out the multiplex imprint of the 
toner of each color, the imprint property excellent in the toner is required. In order to raise the 
imprint nature of a toner, it is necessary to make small adhesion over the electrostatic latent- 
image support of a toner, and it is effective in it to make a non-subtlety particle adhere to to 
make the particle shape of a toner conglobate or the toner particle surface. 
[0032] However, various technical problems exist in satisfying the above-mentioned property. 
For example, if external additives, such as a silica particle and a titania particle, are used so 
much in order to raise the fluidity of a toner, and imprint nature more when the diameter globular 
form toner particle of a granule is used, in order to raise image quality and imprint nature, since 
the amount of the external additive added by the toner will increase, the problem said that the 
amount of the external additive which fixes on the photo conductor surface also increases will 
become remarkable. If the amount of the above-mentioned external additive is reduced to the 
appearance which fixing does not generate, a fluidity not only becomes inadequate, but the 
stress within the developer at the time of **-proof etc. will become a cause, toner condensation 
will arise, and it will cause the problem of the white omission in a solid image. 
[0033] In order to solve such a problem, it has proposed that the above-mentioned problem is 
solvable because volume mean particle diameter uses a specific external additive for the globular 
form toner particle by which it was diameter[ of a granule ]-ized and whose shape factors SF 1 
are 100-130 with 3-7 micrometers by JP.1 0-2071 13,A etc. 

[0034] However, although high imprint nature is expectable from the configuration of the toner 
particle in the above-mentioned official report, since at least two or more sorts of external 
additives are contained and 8.0 mass % content of is done at the maximum to a toner particle as 
the content, we are anxious about the desorption from the toner particle surface. As an adhesion 
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parameter of an external additive [ as opposed to / that especially the configuration of a toner 
particle is a direction more near a true ball / the toner particle surface ] From there being few 
conditions that a trap is carried out to the irregularity on the surface of a particle, and 
electrostatic rule becoming large When electrification becomes supersaturation, electrification of 
outside ****** repels each other and it is expected that the external additive isolated from a 
toner increases. In a development process with a cleaning loess device, since an isolation 
external additive is unrecoverable, a photo conductor can be shaved and the evil said that the 
own electrification property of a ** toner becomes unstable arises. 

[0035] Although specifying the shape factor of the resin particle and metallic oxide which are 
used as an external additive in JP,1 0-0031 79,A etc. is proposed in the viewpoint called shape 
factor of a particle The degree of sphericity of the external additive said here and whenever 
[ concavo-convex ] are not things to suggest participating in the removal engine performance of 
cleaning nature or an affix in the device which used the cleaning member greatly, and improve 
the instability of the electrification property by balking of the external additive from the toner 
surface etc. 

[0036] About the configuration of a toner particle, the adhesion condition of an external additive 
over the spherical toner obtained according to the emulsion polymerization is shown in JP,11- 

:_Ji42.34iA.J?Eoblem^sdvings,-Su 

process, are suggested by taking outside ****** from which reinforcement differs what an 
external additive tends to be isolated from the high toner particle of a degree of sphericity to in 
this official report. Although toner scattering and fogging by the external additive isolation which 
the high toner particle of a degree of sphericity has potentially are mitigated by the toner 
configuration which surely is proposed in this official report The load applied to a toner particle 
when using as a two component developer has the large place depended on **** with the carrier 
particle in a development counter. It is that the amount of toners which adhesion of the external 
additive to the development sleeve surface will produce the external additive which separated 
within the development counter if the condition of taking with a developer, taking the 
surroundings and for a long time, and turning continues, the conveyance nature of a two 
component developer falls by that cause, and is supported by the sleeve surface falls. Before 
causing the problem called toner scattering and fogging, we will be anxious about the fall of 
image concentration. 

[0037] From the point said like this, the method of **(ing) a non-subtlety particle outside is 
proposed by the toner, and it is widely used for it in order to improve flow characteristic, an 
electrification property, etc. of a toner in recent years. 

[0038] For example, by JP,4-9860,A, JP,5-66608,A, etc., the non-subtlety particle which 
performed hydrophobing processing, or after carrying out hydrophobing processing, the method 
of using together a hydrophobing processing inorganic particle and a silicone oil processing 
inorganic particle etc. is learned for addition or JP.6 1-249059 A JP,4-264453,A, and JP,5- 
346682,A in the non-subtlety particle further processed by silicone oil etc. 

[0039] However, although the effect which raises a fluidity in these proposals etc. is seen, when 
using a toner with a more small particle size, the room of the further improvement is seen, in 
lack of the non-subtlety particle from the toner surface, isolation, etc., it is not especially clear, 
and the amount of a lack inorganic particle when obtaining the stable amount of electrifications 
is not clear. Even if it adds the non-subtlety particle of a certain constant rate, it becomes easy 
to produce the problem [ in / the high-humidity environment lower etc. / that the amount of the 
non-subtlety particle held on the toner surface is unstable ] which it was ****(ing) several many 
sheets and was called increase of fogging, and generating of image concentration nonuniformity. 
[0040] About the rate of isolation of an external additive, reduction of the amount of toners 
supported with specifying the rate of external additive isolation of a silica and a titania system in 
JP,1 1-258847.A etc. by the above sleeve surfaces is prevented, and it is suggested that stable 
image concentration is obtained. However, the toner mother particle used if it results in this 
official report is a toner particle obtained by the grinding method, high imprint nature is hard to 
be obtained from not performing special surface treatment etc., it is also considered that 
existence of the residual toner in the photo conductor surface increases by that cause, and a 
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possibility that the problem which affects the image quality of filming etc. will occur can guess 
easily. 

[0041] Moreover, recently expresses the free state of an external additive by specifying the 
difference of the mean particle diameter of the toner to which the toner mother particle and the 
external additive have adhered in JP,2000-47417,A, JP,2000-47418,A, JP,2000-47425,A, 
JP,2000-47426,A, JP,2000-47479A etc. piling up by the member part by which existence of the 
toner with which the external additive has not adhered to homogeneity regulates a developer to 
the sleeve surface, if it results in this official report — it is — passing through — etc. — it has 
suggested controlling generating. However, in this official report, the description about the two 
component developer which comes to carry out mixed preparation of a toner and the carrier has 
the unknown state of stress which there is nothing and a toner receives in a development 
counter, moreover, since the concrete manufacture means of a toner is not indicated, the 
surface nature condition of the toner particle which is the parameter which contributes to 
external additive adhesion to a toner particle greatly is unknown, and it boils somehow or other 
whether the effect suggested is acquired, it is related, and there are many unknown points. 
[0042] Thus, it is clear that existence of the external additive in the toner surface is important 
on a means to mainly attain stabilization of an electrification property. 

[Problem(s) to be Solved by the Invention] This invention is to offer the toner and the image 
formation method which solved the trouble of the above-mentioned conventional technology. 
[0044] That is, the purpose of this invention is excellent in electrification stability, and its image 
concentration is high also in long-term use, and it is to offer the toner and the image formation 
method of obtaining a high definition image. 

[0045] Furthermore, the purpose of this invention is by using the two component developer 
which comes to mix the high nonmagnetic toner and carrier particle of imprint nature to offer the 
image formation method which an image defect cannot generate easily in prolonged use. 
[0046] 

[Means for Solving the Problem] In a toner for electrostatic-charge image development which 
has a toner particle and an external additive with which this invention contains binding resin and 
a coloring agent at least Average circularity of this toner particle is 0.960 or more. This toner 
particle A titanium oxide particle and a silica particle are **(ed) outside at least, and a rate of 
number isolation of this titanium oxide particle in this toner particle surface (Yt) is 1.00 - 50.00%. 
A rate of number isolation of this silica particle (Ys) is 0.01 - 4.00%, and it is related with a toner 
for electrostatic-charge image development characterized by being Yt>Ys. 
[0047] Moreover, a latent-image formation production process which forms an electrostatic 
latent image on this photo conductor when this invention performs image exposure on the photo 
conductor surface from live-part material; This electrostatic latent image is developed with a 
toner for electrostatic-charge image development currently supported by toner support. A 
development production process which forms a toner image; In an image formation method of 
having a fixing production process fixed to imprint material in a toner image on imprint 
production process; imprint material imprinted without imprint minding this toner image through a 
middle imprint object It is related with an image formation method characterized by the surface 
roughness Rz of this toner support being 5-15 micrometers using a toner of the above- 
mentioned configuration as this toner. 
[0048] 

[Embodiment of the Invention] When this invention persons inquired wholeheartedly, it became 
clear that the imprint nature of a toner became that the average circularity of a toner is 0.960 or 
more with a very good thing. This has the small touch area of a toner particle and a photo 
conductor, and is considered for the adhesion force to the photo conductor of the toner particle 
resulting from an image-force. Van der Waals force, etc. to decline. Furthermore, since the 
circularity of a toner is very high, a toner becomes possible [ forming an ear uniform in the 
development section, and thin, and performing faithful development to a latent image ], and can 
expect improvement in image quality. 

[0049] Moreover, in circularity distribution of a toner, it means that many of toner particles have 
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a configuration near a true ball as mode circularity is 0.990 or more, and the above-mentioned 
operation becomes much more remarkable, and imprint effectiveness will become very high. 
[0050] Therefore, if such a toner is used, imprint effectiveness is high, in order that a transfer 
residual toner may decrease very much, the toner in the pressure-welding section of live-part 
material and a photo conductor decreases very much, while stable electrification is performed, 
toner welding is prevented, and it is thought that an image defect is controlled remarkably. 
[0051] in the image formation method including the contact imprint production process which an 
omission tends to generate during an imprint, these effects become more remarkable and show 
up- 

[0052] In addition, with the "average circularity" in this invention, it uses as a simple method of 
expressing the configuration of a particle quantitatively, and by this invention, it measures using 
the TOA Medical Electronics flow type particle image analysis apparatus "FPIA-1000", and the 
value which asked for the circularity of the measured particle by the bottom type, and **(ed) 
total of the circularity of all the measured particles with the total particle number is defined as 
average circularity. 
[0053] 
[Equation 1] 

mtttm c^gjgtjf s>w^waft>- - ... ~ . .... - -*. r -~ 

oifc^co&s£«<D m mi) 

[0054] Moreover, "mode circularity" is the circularity of the peak from which the circularity of 
the toner divided and measured is assigned to each division range according to circularity, and a 
frequency value serves as max in circularity frequency distribution 61 for every 0.01 in from 0.40 
to 1.00 about circularity. 

[0055] It measures with said equipment, 10ml of water which is dissolving about 0.1 mg of the 
Nonion mold surfactants being made to distribute toner about 5mg as a measuring method, 
preparing dispersion liquid, irradiating an ultrasonic wave (20kHz, 50W) for 5 minutes at 
dispersion liquid, and using dispersion-liquid concentration as 5000-20000-piece/microl, and 
average circularity and circularity distribution are searched for. 

[0056] The "average circularity" in this invention is the index of the degree of the irregularity of 
a toner particle, and average circularity serves as a small value, so that 1.00 is shown and toner 
particle shape becomes complicated, when a toner is a perfect globular form. 
[0057] It found out improvement in an imprint property is not only attained because the average 
circularity of a toner particle approaches a globular form more or more with 0.960 in this 
invention, but that can attain stabilization of an electrification property because it is the range 
where the rate of isolation of the external additive **(ed) outside under this toner configuration 
is shown in a claim, and the reinforcement of a developer was attained further. 
[0058] It was most which is obtained by manufacture means by which the toner particle 
(magnetism and nonmagnetic) conventionally used for a xerography is generally called the 
grinding method. Although this manufacture means obtains a toner particle by applying the 
mechanical shock force etc. for the raw material mainly concerned with a coloring agent and 
thermoplastics after melting and kneading, it shows not a not necessarily uniform condition but a 
value also with the low average circularity of the toner particle shown in the above about the 
concavo-convex condition and particle shape on the surface of a toner from the production 
process. 

[0059] About the frictional electrification property generated when such a toner particle of 
particle shape carries out friction mixing within a development container etc., a development 
property that it is difficult to attain equalization of the electrification property seen per 1 particle 
and stable is hard to be acquired. 

[0060] Although an electric charge control agent etc. is made to contain and own electrification 
ability of a toner particle is raised into a toner particle as a means which generally raises a 
frictional electrification property and is made into homogeneity Since the distributed condition in 
a toner particle influences an electrification property greatly when obtaining a toner particle 
using the above-mentioned manufacture means, as a high means of immediate effect nature The 
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external additive centering on a non-subtlety particle is mainly used by many opportunities in 
order to perform stable charge generating on the toner particle surface which contributes to 
frictional electrification most. 

[0061] Although the above-mentioned external additive is made to adhere to the toner particle 
surface mechanically, electrostatic, or in mechanochemical with the mixed equipment mainly 
represented by the Henschel mixer etc., in the case of the toner particle obtained by the grinding 
method, the trap of the external additive becomes is easy to be carried out to the crevice in the 
surface, and external additive balking from the toner particle surface has a high possibility of 
decreasing. 

[0062] However, on the other hand, the fluidity of the toner particle which is one of the effects 
acquired with an electrification property may be spoiled, or if it is going to make a superfluous 
external additive adhere to the toner particle surface in order to compensate them, toner 
scattering may be produced by external additives being charged. Moreover, since an external 
additive particle exists in the crevice of the toner particle surface, we are anxious about the fall 
of the imprint nature by the abundance of the external additive in a surface point of contact in 
case toner particles rub decreasing seemingly, and the spacer effect that toner particles become 
easy to fly decreasing. 

[0063] On the other hand,-the toner particle shown by. this, invention- is. xsharacterized.by. being. 
the polymerization toner particle obtained by carrying out the polymerization of the 
polymerization nature monomer presentation thing. After this polymerization toner particle's 
making homogeneity dissolve or distribute a polymerization nature monomer and a coloring agent 
(for necessity to be accepted further and for them to be a polymerization initiator, a cross linking 
agent, an electric-charge control agent, and other additives) and making it into a monomer 
presentation thing, it distributes this monomer presentation thing using an agitator suitable in the 
continuation layer (for example, aqueous phase) containing a distributed stabilizer, makes a 
polymerization reaction perform to coincidence, and obtains the toner which has a desired 
particle size. Since each toner particle shape is mostly equal to the globular form compared with 
the toner particle by which the polymerization toner particle obtained by this polymerization 
method was manufactured by the grinding method, the toner particle which fulfills indispensable 
thing nature conditions to this invention which the average circularity of a toner particle says or 
more as 0.960 is easy to be obtained like the above-mentioned. 

[0064] In the toner particle of this invention, like the toner particle obtained by the grinding 
method, although it sets to make an external additive adhere to the polymerization toner particle 
surface to one of the features In the surface of the polymerization toner particle which average 
circularity said or more as 0.960 since there is little concavo-convex section An external 
additive works effectively as a spacer effect in a surface point of contact in case toner particles 
rub, a polymerization toner particle becomes easy to fly by the development part in an 
electrophotography process, and a high imprint property is acquired. 

[0065] However, it is rare to have said that the trap of the external additive was carried out to a 
crevice by that there is little surface concavo-convex section compared with the toner particle 
obtained by the grinding method. Even if it makes an external additive adhere to the 
polymerization toner particle surface mechanically and electrostatic with the same means as the 
toner particle obtained by the grinding method, with loads, such as friction mixing of 
polymerization toner particles, many external additives of isolation arise and the electrification 
property of a polymerization toner particle falls remarkably. 

[0066] Moreover, although also making an external additive adhere to the polymerization toner 
particle surface firmly with a mechanochemical means is considered easily, since the impulse 
force made to adhere is strong and it becomes the form where an external additive is buried in 
the polymerization toner particle surface, the fluidity of a polymerization toner particle falls 
remarkably, the mixed churning engine performance in a development container falls, and the 
standup of an electrification property gets worse. 

[0067] The suitable thing was found out, when using a titanium oxide particle and a silica particle 
at least raised an imprint property as an external additive made to adhere to the surface of the 
polymerization toner particle concerning this invention and a stable electrification property was 
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acquired. 

[0068] As for the titanium oxide particle **(ed) by this toner particle outside, it is desirable that 
the first [ an average of ] particle size is 5-200nm, and the first [ an average of ] particle size of 
a silica particle is 4-120nm further. 

[0069] It becomes possible to manage faithful dot reappearance to a latent image by maintaining 
the first [ an average of ] above-mentioned particle size. However, even if the range of this 
diameter of a primary particle is greatly concerned with the particle shape of the polymerization 
toner particle mentioned above, and outside ****** and average circularity ** this titanium 
oxide particle and a silica particle outside to 0.960 or less toner particle, the effect taken above 
in any way is hard to be acquired. 

[0070] When like, the thing from which the first [ an average of ] particle size of a titanium oxide 
particle and a silica particle deviates from the above-mentioned range and for which the 
following evils are produced became clear. 

[0071] When the first [ an average of ] path of a titanium oxide particle is smaller than 5nm, 
since it falls remarkably, and toner scattering is produced or the amount of electrifications of a 
polymerization toner particle is easy to be embedded on the toner particle surface, it is easy to 
be generated at an early stage, and endurance will fall or toner deterioration will promote the 
J-oggingancreaselo ±he. non-image section^™ :«r^ * su .^,.-.^ uu *».- s ». . ^-^-^...^ 
[0072] In being larger than 200nm, the fall of a toner fluidity is caused and it becomes easy to 
produce the cause of reducing the image quality called the nonuniformity on an image, ghost in 
the halftone section, etc. Moreover, it sets, when it becomes easy to give the blemish on the 
surface of a photo conductor and uses the cleaning member like a cleaning blade etc., and it is 
easy to produce the problem referred to as deformed or damaging this member. Furthermore, 
handling also becomes difficult because the environmental range of the amount of toner 
electrifications spreads. In order to lessen the above-mentioned evil more, as for the first [ an 
average of ] path of a titanium oxide particle, it is good that it is 10-60nm. 

[0073] It becomes easy to produce the image defect by coherent [ of a silica particle ] becoming 
strong, being easy to exist as floe of a silica particle, and floe damaging image support or toner 
support, when the first [ an average of ] path of a silica particle is smaller than 4nm on the other 
hand and is not desirable. Moreover, a strong coherent silica particle cannot be easily **(ed) by 
homogeneity outside, and fogging etc. produces it 

[0074] In being larger than 1 20nm, the good fluidity of a toner particle is not acquired but it 
produces problems, such as increase of fogging, and toner scattering, that the electrification 
grant to a toner particle tends to become an ununiformity. 

[0075] When such many problems are taken into consideration, and making electrification 
distribution of a toner particle into homogeneity more, as for the first [ an average of] path of a 
silica particle, it is desirable that it is 10~65nm. 

[0076] With the high fluidity grant ability, a titanium oxide particle has great effect on the 
electrification property of a polymerization toner particle, and has the function to make humidity 
dependence reduce sharply the electrification range between the environment of being greatly 
related. Furthermore, since the particle size distribution of a silica particle had comparatively 
broadcloth particle size distribution, it became clear that it is suitable as a means which raises 
further the high imprint nature which a spacer particle-role is acquired between polymerization 
toner particles, and is obtained by originating in the particle shape of the polymerization toner 
particle concerning this invention. 

[0077] The measuring method of the first [ an average of ] path of the titanium oxide particle in 
this invention observes a titanium oxide particle with a transmission electron microscope, 
measures the major axis of 100 particles, and asks for number mean particle diameter. The 
particle diameter on a toner particle is observed with a scanning electron microscope, measures 
the major axis of 100 particles, and asks for number mean particle diameter. 
[0078] Anything of an anatase mold, a rutile mold and other crystal system, and a crystalline 
form of the titanium oxide used by this invention is usable as the crystalline form, and it is not 
restrained at all. Moreover, it is not restrained especially in the raw material and the manufacture 
method of a titanium oxide particle. 
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[0079] As for the titanium oxide particle of this invention, it is desirable to attain stabilization of 
an electrification property and to carry out hydrophobing processing of the surface for the 
purpose of improvement in environmental capability. 

[0080] As a hydrophobing agent, a silane coupling agent, a titanate coupling agent, an aluminum 
coupling agent, and the coupling agent like a zircoaluminate coupling agent are mentioned. 
[0081] concrete — as a silane coupling agent — general formula RmSiYn[ — R shows an alkoxy 
group among a formula, m shows the integer of 1-3, Y shows an alkyl group, a vinyl group, a 
phenyl group, an methacrylic radical, the amino group, an epoxy group, sulfhydryl groups, or these 
derivatives, and n shows the integer of 1-3.] It comes out and what is expressed is desirable. For 
example, vinyltrimetoxysilane, vinyltriethoxysilane, gamma-methacryloxypropyltrimethoxysilane, 
methyl trimetoxysilane, methyl triethoxysilane, isobutyl trimethoxysilane, dimethyl 
dimethoxysilane, dimethyl diethoxysilane, a trimethyl methoxy silane, hydroxypropyl 
trimethoxysilane, phenyl trimethoxysilane, n-hexadecyl trimethoxysilane, n- 
octadecyltrimethoxysilane, etc. can be mentioned. 

[0082] the throughput — the titanium oxide particle 100 mass section — receiving — desirable 
— 1-60 mass section — it is 3 - 50 mass section more preferably. 

[0083] this invention — setting — especially a suitable thing — general formula CnH2n+1-Si- 
(O.CmH2m+1.)3[— n. shows-the integer^of v4^l.1.2^ among aJormulai and.m shows, the -integerujf^l^.- ^ 
3.] It comes out and is the alkyl alkoxysilane coupling agent shown. In this alkoxysilane coupling 
agent, if n is smaller than 4, although processing becomes easy, whenever [ hydrophobing ] is low 
and is not desirable. Although hydrophobicity will become enough if n is larger than 12, 
coalescence of titanium oxide particles increases and fluid grant ability tends to fall. If m is larger 
than 3, the reactivity of this alkyl alkoxysilane coupling agent will fall, and it will stop being able 
to perform hydrophobing easily good, n is 4-8 and, as for this alkyl alkoxysilane coupling agent, it 
is more preferably good that m is 1-2. 

[0084] the throughput of an alkyl alkoxysilane coupling agent — the titanium oxide particle 100 
mass section — receiving — desirable — 1-60 mass section — 3-50 mass section is more 
preferably good. 

[0085] Hydrophobing processing may be performed by one kind of hydrophobing agent 
independent, and two or more kinds of hydrophobing agents may be used. For example, 
hydrophobing processing may be performed by one kind of coupling agent independent, and 
simultaneous at two kinds of coupling agents, after performing hydrophobing processing by the 
coupling agent, hydrophobing processing may be further performed by another coupling agent. 
[0086] In this invention, although there are the following methods in performing hydrophobing 
processing of a titanium oxide particle using a hydrophobing agent, especially this invention is 
not restrained by these methods. 

[0087] (a) the appearance with which the hydrophobing agent of the specified quantity, its 
diluent, or its mixed liquor is added, and a particle is not united while carrying out mixed churning 
mechanically enough as hydrophobing processing by the wet method in the dispersion liquid of 
the metatitanic acid particle of the specified quantity, or a titanium oxide particle — perform 
mixed churning further. It dries and cracks, after fully performing mixed churning. 
[0088] (b) As an example of a hydrophobing approach by dry process, agitating the titanium oxide 
particle of the specified quantity with the equipment like a blender first, add the hydrophobing 
agent of the specified quantity, its diluent, or its mixed liquor with dropping or a spray, and fully 
carry out mixed churning. Then, the hydrophobing agent of the specified quantity, a diluent, or its 
mixed liquor is added further, and mixed churning is fully carried out Next, the obtained mixed 
thing is heated and it is made to dry. Then, it agitates and cracks with the equipment like a 
blender. 

[0089] Since the way add an alkyl alkoxysilane coupling agent in basin system data medium 
which is distributing the metatitanic acid particle in the shape of a slurry especially, carry out 
hydrophobing of the metatitanic acid particle, and an intensity ratio (la/lb) generates the 
hydrophobic titanium oxide particle of 5.0-12.0 by [ the ] carrying out afterbaking processing is 
carried out to homogeneity on the level of a primary particle and hydrophobing cannot generate 
the big and rough condensation thing of a hydrophobic titanium oxide particle easily, either, it is 
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desirable. 

[0090] The 0.1 - 5.0 mass section is suitable for a hydrophobic titanium oxide particle to the 
toner particle 100 mass section. When there are few contents than the 0.1 mass section, there 
are few addition effects and the fluidity of a toner particle is low. Since the fluidity of a toner 
particle is too high when a content exceeds the 5.0 mass sections, uniform electrification is 
checked by reverse. 

[0091] As for whenever [ hydrophobing / of the titanium oxide particle by which hydrophobing 
processing was carried out 1 in this invention, it is desirable that it is 40 - 90% of range. 
[0092] When whenever [ hydrophobing ] is smaller than 40%, the amount of frictional 
electrifications of a toner particle tends to fall, the amount of electrifications falls especially 
under a high-humidity/temperature environment, and it is easy to produce toner scattering, 
fogging, and image deterioration. Moreover, when whenever [ hydrophobing / of a hydrophobic 
titanium oxide particle ] is larger than 90%, the own suitable electrification control of a 
hydrophobic titanium oxide particle becomes difficult, and it is especially easy to carry out the 
charge up of the toner particle under low-humidity/temperature environment. 
[0093] Whenever [ hydrophobing / of a hydrophobic titanium oxide particle ] checks whenever 
[ hydrophobing / of the surface by which hydrophobing was carried out ] using a methanol 
nitration-trial.-. -r i_ . „ _„^-...==^: — v.:-^^-^^ 
[0094] 0.2g of sample offering titanium oxide particles is added in 50ml of water of an Erlenmeyer 
flask. A methanol is titrated from a buret. Under the present circumstances, the solution in a 
flask is always agitated with a magnet stirrer. Sedimentation termination of a titanium oxide 
particle is checked when the whole quantity suspends in a liquid, and whenever [ hydrophobing ] 
is expressed as a percentage of the methanol at the time of reaching at the sedimentation 
termination time, and the methanol in the liquefied mixing thing of water. 

[0095] The BET specific surface area of the titanium oxide particle concerning this invention has 
the desirable range of 100-350m2/g. 

[0096] When the BET specific surface area of a hydrophobic titanium oxide particle is smaller 
than 100m2/g, it is shown that the particle size of a hydrophobic titanium oxide particle is large, 
and the floe or the big and rough particle of titanium oxide exists, and it is easy to produce the 
fluid fall of a toner, and the problem referred to as damaging the photo conductor surface, or 
transformed or damaging the cleaning means like a cleaning blade. Moreover, it is not desirable, 
in order that it is easy to be isolated from a toner particle, and the hydrophobic titanium oxide 
particle which separated may remain in a developing machine so much, or may adhere to the 
various members within the main part of image formation equipment and may do a bad influence, 
if the particle size of a hydrophobic titanium oxide particle is large. 

[0097] When the BET specific surface area of a hydrophobic titanium oxide particle is larger than 
350m2/g, the amount of water adsorption to a hydrophobic titanium oxide particle increases, and 
a bad influence may be done to the electrification property of a toner. The amount of frictional 
electrifications of a toner falls under a high-humidity/temperature environment, and it especially 
becomes easy to generate toner scattering, fogging, and image deterioration. 
[0098] Measurement of a BET specific surface area is performed by [ as being the following ]. 
[0099] A BET specific surface area uses for example, the Yuasa Ionics make and the amount 
measuring device of full automatic gas adsorption (auto soap 1), and asks for them by the BET 
multipoint method, using nitrogen as adsorption gas. As pretreatment of a sample, degassing of 
10 hours is performed at 50 degrees C. 

[0100] It is the photograph of the toner which carried out photomacrography of the measuring 
method of the first [ an average of] particle diameter of a silica particle with the scanning 
electron microscope in this invention, and contrasting the photograph of the toner mapped by 
the element which non-subtlety powder contains with elemental-analysis means, such as XMA 
further attached to the scanning electron microscope, 100 or more primary particles of the non- 
subtlety powder which adheres or separates and exists in the toner surface can be measured, 
and it can ask for a number pitch diameter. 

[0101] Although the so-called both of the wet silica particle manufactured from the dry type 
silica particle called the so-called dry process or the fumed silica generated by vapor phase 
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oxidation of for example, a silicon halogenation thing, water glass, etc. are usable, few dry type 
silica particles of manufacture remnants, such as Na20 and S03-, with few [ and ] silanol groups 
in the interior of the surface and a silica particle of the silica particle used by this invention are 
more desirable. Moreover, in a dry type silica particle, by using other metal halogenated 
compounds, such as an aluminum chloride and a titanium chloride, with a silicon halogenated 
compound in a manufacturing process, it is also possible to obtain the compound pulverized coal 
of a silica particle and other metal oxidation things, and they are also included. 
[0102] As for the addition of a silica particle, it is desirable that it is the 0.02 - 3.0 mass section 
to the toner particle 100 mass section. Fluidity for a toner particle with an addition sufficient in 
under the 0.02 mass section is not acquired, but in 3.0 mass ****, while fixable worsens, the 
silica particle of isolation will increase. 

[0103] As for a silica particle, it is desirable from the property under a high- 
humidity /temperature environment that hydrophobing processing is carried out. If the silica 
particle added by the toner particle absorbs moisture, the amount of electrifications of a toner 
mother particle will fall remarkably, and toner scattering will become easy to take place. 
[0104] As a processing agent of hydrophobing processing, it is independent, or the processing 
agent like a silicone varnish, various denaturation silicone varnishes, silicone oil, various 

-denaturation silicone oil, a.silane compound, .a silane KABBU=ring : agent^ other organic silicon ^ - 

compounds, and an organic titanium compound may be used together and processed. 
[0105] It is good, when what was processed by silicone oil will maintain the amount of 
electrifications of a toner particle highly also under a high-humidity environment and will prevent 
toner scattering, coincidence or after processing if what was processed by silicone oil is 
desirable and carries out hydrophobing processing of the silica more preferably also in it 
[0106] After performing a silanizing reaction, for example as a first stage reaction and vanishing 
a silanol group by the chemical bond as processing conditions for a silica particle, a hydrophobic 
thin film can be formed in the surface by silicone oil as a second stage reaction. 
[0107] That whose viscosity in 25 degrees C is 10-200,000mm2/s has [ the above-mentioned 
silicone oil ] a further 3,000-80,000mm2/s desirable thing. Less than [ 10mm2/s ], there is no 
stability in a non-subtlety particle, and there is orientation for image quality to deteriorate, with 
heat and mechanical stress. When exceeding 200,000mm2/s, there is orientation for uniform 
processing to become difficult. 

[0108] Especially as silicone oil used, dimethyl silicone oil, methylphenyl silicone oil, alpha- 
methyl-styrene denaturation silicone oil, KURORU phenyl silicone oil, fluorine denaturation 
silicone oil, etc. are desirable, for example. 

[0109] As the method of processing of silicone oil, the silica and silicone oil which were 
processed, for example with the silane compound may be directly mixed using mixers, such as a 
Henschel mixer, and the method of spraying silicone oil may be used for a silica. Or after making 
a suitable solvent dissolve or distribute silicone oil, the method of adding a silica particle, mixing 
and removing a solvent may be used. The method using a sprayer in a point with comparatively 
little generation of the floe of a non-subtlety particle is more desirable. 

[01 10] the throughput of silicone oil — the silica 100 mass section — receiving — 1-23 mass 
section — 3-20 mass section is preferably good. 

[0111] If there are too few amounts of silicone oil, good hydrophobicity will not be acquired, but 
if many [ too ], faults, such as fogging generating, will arise. 

[01 12] The thing of 20-350m2/g within the limits has a desirable specific surface area by the 
nitrogen adsorption measured with the BET adsorption method, and the silica used by this 
invention has the still better more preferably thing of 25-200m2/g. 

[0113] Specific surface area made nitrogen gas stick to the sample surface using specific- 
surface-area measuring device auto SOBU 1 (Yuasa Ionics make) mentioned above according to 
a BET adsorption method, and computed specific surface area using the BET multipoint method. 
[0114] Although the above-mentioned titanium oxide particle and silica particle as an external 
additive are suitable as a means which raises the electrification property of the polymerization 
toner particle concerning this invention It is dividing into 2 of a front rotation production process 
and a back rotation production process production processes outside ****** which makes an 
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external additive adhere to a polymerization toner particle in this invention, and performing it to 
the origin of the particle shape applied to this invention like the above-mentioned, since isolation 
balking of an external additive may arise. It found out presenting a stable electrification property, 
having suppressed external additive balking from the polymerization toner particle surface to the 
minimum, and average circularity maintaining the high imprint effectiveness by the high thing. 
[0115] The effect which controls isolation balking of the external additive from the 
polymerization toner particle surface was acquired by **(ing) a titanium oxide particle outside as 
****** the 1st outside especially in this invention, adding a silica particle as ****** the 2nd 
outside, and **(ing) outside after that. As a reason isolation balking from the polymerization 
toner particle surface is controlled by dividing into 2 times outside [ means / to ** a titanium 
oxide particle and a silica particle outside to coincidence by ****** 1 time of outside ] ****** 
Although the electrification polarity of a titanium oxide particle is lower than the electrification 
polarity of a silica particle therefore, the electrostatic adhesion force in the particle surface is 
low, and it is imagined as the thing resulting from mechanical adhesion force increasing by giving 
a long duration load further from ****** outside a silica particle. 

[01 16] Although ****** outside the above is performed in churning mixing equipment It is 
desirable to perform outside ** using a Henschel mixer in this invention. The rotational speed at 
. the^ime^of Jt c *A*j^*_the^lstjoutside. as a rotational speed. of the impeller 
Henschel mixer (S1), When rotational speed at the time of ****** was set to (S2) the 2nd 
outside, it became clear that it is more suitable that it is S1>S2 when attaining stabilization of 
the frictional electrification property which is the request of this invention. In order to carry out 
firm electrostatic adhesion by the toner particle surface, an especially polar low titanium oxide 
particle By making the condition near mechanical adhesion form in the toner particle surface by 
making a titanium oxide particle ** outside the 1st outside at ******, and making an impeller 
(wing) rotate at a speed still earlier the 2nd outside than ****** In the toner particle surface, 
firmer attachment characteristics are obtained and it becomes possible to lessen the 
electrification gap between environment which a titanium oxide particle has, and to draw a stable 
electrification property. 

[01 17] The rate of isolation of a titanium oxide particle and a silica particle is explained. 
[01 18] With the rate of isolation of a titanium oxide particle and a silica particle It is measured by 
the particle analyzer (PT1000: YOKOGAWA ELECTRIC CORP. make). The rate of number 
isolation of a titanium oxide particle (Yt) From 1.00% to 50.00% It is one indispensable component 
of this invention preferably from 3.00% that it is 5.00% to 35.00% most preferably 40.00%. It is the 
2nd indispensable component of this invention that the rate of number isolation of a silica 
particle (Ys) is 0.05% to 1.50% most preferably 2.90% in 0.02% 4.00% from 0.01%. 
[01 19] A particle analyzer is Japan. It measures by the principle of a 65-68-page publication of 
Hardcopy97 collected works. This equipment can be introduced to the hot non-thermal 
equilibrium mold plasma with a high electron temperature which exceeds every [ a piece 1 
electron density 5x1013cm-13, and excitation temperature 3,300K and 20,000K for particles, 
such as a toner, and, specifically, the element of a luminescence thing, a particle number, and 
the particle size of a particle can be known from the emission spectrum of the particle 
accompanying this excitation. 

[0120] In this, "the rate of isolation" is defined as that for which it asked by the formula shown 
in the following from the synchronia of luminescence of the carbon atom which is the 
configuration element of binding resin, and luminescence of Ti atom and Si atom. 
[0121] Rate (%) of isolation =100x of a titanium oxide particle (count of luminescence of only the 
count of luminescence / carbon atom of only Ti atom, and the count of luminescence +Ti atom 
of only Ti atom which emitted light to coincidence) 

Rate (%) of isolation =100x of a silica particle (count of luminescence of only the count of 
luminescence / carbon atom of only Si atom, and the count of luminescence +Si atom of Si atom 
which emitted light to coincidence) 

[0122] Here, coincidence luminescence of a carbon atom, Ti atom, and Si atom considers 
luminescence of Ti atom which emitted light within 2.6 msecs from luminescence of a carbon 
atom, and Si atom as coincidence luminescence, and luminescence of Ti atom after it and Si 
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atom considers it as luminescence of only Ti atom and Si atom. It is also possible to put it in 
another way as saying that a carbon atom, Ti atom, and Si atom carry out coincidence 
luminescence, in order to carry out outside attachment arrival of a titanium oxide particle and 
the silica particle to the toner particle surface in this invention meaning that the titanium oxide 
particle and the silica particle have adhered to the toner particle surface, and meaning that the 
titanium oxide particle and the silica particle are carrying out isolation balking of the 
luminescence of only Ti atom and Si atom from the toner particle surface. 

[0123] As a concrete measuring method, the gaseous helium of oxygen content is used 0.1%. It 
measures in the environment of 60% of humidity at 23 degrees C, and is a carbon atom (the 
measurement wavelength of 247.860nm) at a channel 4. K factor is Si atom (the measurement 
wavelength of 288.1 60nm) at a main part recommended value and a channel 2. K factor is Ti 
atom (the measurement wavelength of 232.232nm) at the main part recommended-value channel 
3. K factor measures a main part recommended value, it samples so that the number of 
luminescence of a carbon atom may become 1 000**200 pieces with one scan, and it integrates a 
repeat and the number of luminescence for a scan until the number of luminescence of a carbon 
atom becomes 10000 or more in all. Based on this data, the above-mentioned formula is used 
and the rate of isolation of a titanium oxide particle and a silica particle is computed. 
.Measurement. of the luminescence^reuMorcement of the -titanium, oxide-particle_coneeming^this^: 
invention and a silica particle will not be cared about at all, if the channel recommended by 
PT1000 is chosen. 

[0124] In using the color toner particle (a yellow toner particle, a Magenta toner particle, a 
cyanogen toner, and black toner particle) concerning this invention as a base material in 
measuring the rate of isolation of a titanium oxide particle and a silica particle, it measures the 
cube-root voltage value of the channel (four channels are used in this invention) of the 
arbitration which measures a carbon atom by setup made low. 

[0125] Although the signal proportional to the atomic number (mass) of an element is detected 
as the reason by the particle analyzer (PT1000: YOKOGAWA ELECTRIC CORP. make) 
concerning this invention, the cube root of the voltage detected in order to indicate by the 
equivalent grain size (what assumed the particle of the true ball made only by the element when 
luminescence of a certain element was obtained) is taken. Although this is specified as cube- 
root voltage, since the cube root of an atomic number is proportional to particle size, cube-root 
voltage will be proportional to particle diameter. 

[0126] Therefore, when the color toner particle concerning this invention compares the portion 
of the same cube-root voltage as the monocomponent toner particle which used the magnetic 
substance, As for the luminescence reinforcement of the carbon atom in a base material toner 
particle, the direction of a color toner particle becomes large under the effect of a binding 
resinous principle, a coloring agent component, etc. When the same cube-root voltage value as a 
monocomponent toner particle cannot show the particle size distribution to a portion with small 
particle diameter but the rate of isolation to the regular particle size distribution of a mother 
agent toner particle is measured, it is for having to set up a cube-root voltage value low and 
having to measure it. 

[0127] Since it is such, when measuring a color toner particle in this invention, the cube-root 
voltage of a carbon atom is Low. It is made a setup at Voltage (1.8V), and the rate of isolation of 
a titanium oxide particle and a silica particle is measured. 

[0128] In addition, if it resulted in calculation of the rate of isolation concerning this invention, 1- 
3 channels were performed by 1.5V setup, and four channels performed the noise level by 1.3V 
setup. 

[0129] the chain-like cluster of the developer [ if there are few rates of isolation of a titanium 
oxide particle than 1.00% when this invention persons inquire wholeheartedly the fluidity of a 
polymerization toner particle will fall extremely, and ] on developer support — rough ** — easy 
— in a halftone image etc., it becomes easy to generate the nonuniformity of a husky part or a 
hoop direction. 

[0130] If there are few rates of isolation of a silica particle similarly than 0.01%, it will **** 
several many sheets and increase of fogging and a husky part will arise under the second half of 
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experimental, especially high-humidity/temperature. Generally, under hot environments, the 
embedding of an external additive tends to happen by stress, such as specification-part material, 
and after several multi-sheet printing, the fluidity of a toner particle becomes what is inferior 
compared with the first stage, and is considered that the above-mentioned problem will arise. 
[0131] On the other hand, the titanium oxide particle from which the rate of isolation of a 
titanium oxide particle could not produce 50.00% super-******, and such a problem easily, and 
was isolated produces the spacer effect moderate between toner particles, and high imprint 
effectiveness is acquired. However, the effect of making the electrification range between the 
environment of being greatly related reducing to humidity dependence according to the rate of 
isolation being high is not acquired. The titanium oxide particle which is hard to be held on the 
toner particle surface does not fly from on developer support to a photo conductor at the time 
of development The Botha omission is produced at least to the development counter lower part, 
and the member contamination to other process production processes (electrification, an imprint, 
fixing) is caused, or it becomes easy to produce the problem called white Poti generating in the 
image section because the titanium oxide particle which carried out isolation scattering adheres 
to a non-established image. 

[0132] Moreover, also in a silica particle, it is hard to produce a problem which was called a 
^iujsky-part^nonunifo™ 
like the above-mentioned. Even if the embedding of the silica particle which has adhered to the 
toner particle by stress arises, this thinks that it is for the fluid fall of a toner particle to 
decrease, when the silica particle of isolation adheres to the toner particle surface, while being 
hard coming to generate the embedding by durability since the fluidity of a toner particle 
becomes good if it exists after the silica particle has separated to some extent (the rate of 
isolation of a silica particle is 0.01% or more). 

[0133] It produces [ if there are more rates of isolation of a silica particle than 4.00% / the silica 
particle of isolation will pollute electrification specification-part material, and ] increase of 
fogging on the other hand, and is not desirable. Moreover, in such the condition, the 
electrification homogeneity of a toner particle is also spoiled and imprint effectiveness also falls. 
Furthermore, a possibility that the silica particle which separated will adhere on a sleeve 
becomes high, the conveyance nature of the developer to a sleeve top falls remarkably by this, 
and since the amount of developers by which a coat is carried out decreases, image 
concentration produces the problem referred to as falling rapidly. For this reason, it is important 
for the rate of isolation of a silica particle that it is 0.01 - 4.00%. 

[0134] Moreover, in this invention, the relation between the rate of isolation of the above- 
mentioned titanium oxide (Yt) and the rate of isolation of a silica (Ys) is important also for being 
Yt>Ys. Although the trouble shown above as this reason is a main place The frictional 
electrification of the titanium oxide particles which separated produced when the rate of 
isolation of a titanium oxide particle is high has big effect to the amount of frictional 
electrifications of the whole toner particle comparatively few. A difficulty pile On the other hand, 
if it is in the condition that the rate of isolation of a silica particle is high, in the form where it 
deviates from the above-mentioned relation It is because evil will be produced in the 
electrophotography process which the charge up by the frictional electrification of the silica 
particles which separated arose, and the amount of frictional electrifications of the whole toner 
particle rose, and was called development and imprint. 

[0135] this invention persons suggested the important thing, when it raised an 
electrophotography property that it is a rate of isolation in the titanium oxide particle and silica 
particle which are shown above, but under the electrophotography process, especially the 
relation of this rate of isolation found out demonstrating the further effect, when the surface 
roughness on toner ****** in a development counter (Rz) was 5-15 micrometers. 
[0136] For toner ******, the cylinder section around it is the fixed direction (it rotates in the 
forward direction or the direction of a counter with the electrophotography process method.) 
centering on a magnet pole. While the toner particle by which electrification grant was carried 
out regulates to the optimal thickness by specification-part material etc., it is conveyed in this 
direction, the potential difference, bias, etc. are impressed to the photo conductor surface which 
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opposes, a toner particle flies to a latent-image part, and a visible image is obtained. 
[0137] The surface irregularity on toner ****** decreases that surface roughness (Rz) is less 
than 5 micrometers, and it will be in the condition more near a mirror plane. If the rate of 
isolation of an external additive exceeds the upper limit of this invention to reverse with a 
possibility of the point of contact of a toner particle and an external additive particle, and toner 
support decreasing, and the conveyance force of a developer declining rapidly, and causing an 
image concentration fall when it is such a surface state, and a toner particle with the rate of 
isolation of an external additive lower than the lower limit of this invention is conveyed, at the 
time of a development process production process, the Botha omission of an external additive 
will arise and contamination of the 

[0138] On the other hand, 15-micrometer super-****** and the surface irregularity on toner 
support will become [ surface roughness (Rz) ] large, if a toner particle with the rate of isolation 
of an external additive lower than the lower limit of this invention is conveyed under this surface 
state, the amount of conveyances of a developer will rise, the share of a developer will increase 
near the toner thickness specification-part material on toner support, and developer 
deterioration will be promoted by a mechanical shock etc. being added. Conversely, when the 
rate of isolation of an external additive exceeds the upper limit of this invention, an external 
^additive^will be*accumulated in,.to 
called image concentration fall by the developer conveyance force declining rapidly will be 
produced. 

[0139] The surface ten-point average of roughness height Rz measured measurement length as 
2.5mm based on the JIS surface roughness B0601. 

[0140] Moreover, it is one of the gestalten also with desirable also adding a near resin particle 
further spherically [ it is more desirable and / inorganic / with a primary particle size of 50nm or 
more / or organic ] which exceed the primary particle size of 30nm further for the purpose, such 
as cleaning nature or the imprint disposition up. For example, a spherical poly methyl 
silsesquioxane particle, a spherical resin particle, etc. are used preferably. 

[0141] fluid grant agents, such as abrasive materials, such as the additive of further the others in 
within the limits which does not have a substantial bad influence on the toner used for this 
invention, for example, Teflon (registered trademark) powder, zinc stearate powder, lubricant 
powder like polyvinylidene fluoride powder or cerium oxide powder, carbonization silicon powder, 
and strontium titanate powder, or aluminum oxide dust, a caking inhibitor, the organic particle of 
reversed polarity, and a non-subtlety particle — as a development disposition top agent — **** 
for small quantity — things are also made. It is also possible these additives and to carry out 
hydrophobing processing and to use the surface. 

[0142] As a method of **(ing) the above-mentioned impalpable powder outside to a toner, it 
carries out by mixing and agitating a toner particle and impalpable powder. Especially the thing 
for which a Henschel mixer is used from a viewpoint of a mechano fusion, I type mill, high 
BURITAIZA, a turbo mill, a Henschel mixer, etc. specifically being mentioned, and preventing 
generating of coarse grain is desirable. 

[0143] Moreover, in order to adjust the rate of isolation of a particle, it is necessary to adjust 
the temperature at the time of outside **, and outside ******. When a Henschel mixer is used 
as an example, as for the temperature in a tub at the time of outside **, it is desirable that it is 
50 degrees C or less. While the embedding of an external additive happens rapidly that it is the 
temperature beyond this with heat, coarse grain is generated, and it is not desirable. Moreover, it 
is desirable that it is 20 - 80 m/sec from the semantics of adjusting the rate of isolation of an 
external additive, as a peripheral speed of the wing of a Henschel mixer. 
[0144] As binding resin used for a toner, use of the following binding resin is possible. 
[0145] For example, polystyrene, Polly p-KURORU styrene, the styrene like polyvinyl toluene, 
and the single polymer of the substitution product; A styrene-p-KURORU styrene copolymer, A 
styrene-vinyltoluene copolymer, a styrene-vinyl naphthalene copolymer, A styrene-acrylic ester 
copolymer, a styrene-methacrylic ester copolymer, A styrene-alpha-Krol methyl-methacrylate 
copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl methyl ether copolymer, a styrene- 
vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-butadiene 
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copolymer, A styrene-isoprene copolymer, styrene system copolymer; like a styrene- 
acrylonitrile-indene copolymer — polyvinyl chloride; — phenol resin; — natural denaturation 
phenol resin; — natural resin denaturation maleic resin; — acrylic resin; — methacrylic resin; — 
Pori acetic-acid vinyl; — silicone resin; — polyester resin; — polyurethane; — polyamide resin; - 
- furan resin; — epoxy resin; — xylene resin; — polyvinyl-butyral; — terpene resin; — 
cumarone-indene-resin; — petroleum system resin can be used. As desirable binding resin, a 
styrene system copolymer or polyester resin is mentioned. Moreover, the styrene resin over 
which the bridge was constructed is also desirable binding resin. 

[0146] As a polymerization nature monomer of a styrene system copolymer, although a styrene 
monomer and a styrene comonomer are used As a comonomer to a styrene monomer For 
example, an acrylic acid, a methyl acrylate, an ethyl acrylate, butyl acrylate, Acrylic-acid dodecyl, 
acrylic-acid octyl, 2-ethylhexyl acrylate, Acrylic-acid phenyl, a methacrylic acid, a methyl 
methacrylate, ethyl methacrylate, The monocarboxylic acid which has a double bond like 
methacrylic-acid butyl, methacrylic-acid octyl, acrylonitrile, a methacrylonitrile, and acrylamide, • 
or its substitution product; for example The dicarboxylic acid which has a double bond like a 
maleic acid, maleic-acid butyl, maleic-acid methyl, and maleic-acid dimethyl, and its substitution 
product; for example The vinyl ester like a vinyl chloride, vinyl acetate, and benzoic-acid vinyl, 
^fbr^example.-ethylene^a-pcopy^ 
the vinyl monomer like vinyl ether; like vinyl ethyl ether, vinyl ketones;, for example, the vinyl 
methyl ether, like a vinyl methyl ketone and a vinyl hexyl ketone, and the vinyl isobutyl ether is 
independent — or it is combined and used. 

[0147] As for the number average molecular weight of the THF extractives of the binding resin 
of a toner, in this invention, 3,000-1 million (preferably 6,000-200,000) are good. 
[0148] In this invention, it adjusts as follows with the THF extractives of a toner 
[0149] Beforehand, after making toluene distill off by the rotating evaporator, it carries out 
soluble [ of the extract obtained in the toner by a toluene solvent performing an extract for 20 
hours using a Soxhlet extractor ] to a tetrahydrofuran (THF). A column configuration connects 
the Showa Denko make A-801, and 802, 803 and 804,805,806,807 for the sample which filtered 
the THF extractives which made such and were obtained with the solvent-resistance membrane 
filter whose diameter of pore is 0.3 micrometers using Waters 150C, using the calibration curve 
of standard polystyrene resin, molecular weight distribution are measured and the number 
average molecular weight of THF extractives can be measured. 

[0150] The mixed resin of the resin over which the bridge may be constructed over and 
constructed further, and the resin over which a bridge is not constructed is sufficient as a 
styrene system polymer or a styrene system copolymer. 

[0151] The compound which mainly has the double bond in which two or more polymerizations 
are possible as a cross linking agent of binding resin may be used. For example, carboxylate 
which has two double bonds like aromatic series divinyl compound; ethylene glycol diacrylate like 
a divinylbenzene and divinyl naphthalene, ethylene glycol dimethacrylate, and 1,3-butanediol 
dimethacrylate; the compound which has divinyl compound; and three or more vinyl groups like a 
divinyl aniline, the divinyl ether, a divinyl sulfide, and a divinyl sulfone is mentioned. These are 
used as independent or mixture. 

[0152] As an addition of a cross linking agent, 0.001 - 10 mass section is desirable to the 
polymerization nature monomer 100 mass section. 

[0153] Moreover, a toner may contain an electric charge control agent. 

[0154] There is the following material to control a toner to negative electrification nature. For 
example, an organometallic compound and a chelate compound are effective and the metallic 
compounds of monoazo metallic compounds, acetylacetone metallic compounds, an aromatic 
series hide ROKISHI carboxylic acid, and an aromatic series die carboxylic-acid system are used 
further preferably. Furthermore, an aromatic series hide ROKISHI carboxylic acid, aromatic series 
monochrome, polycarboxylic acid, and those metal salts, Those anhydrides and those ester 
Those phenol derivative; like a bisphenol urea derivative; — metal-containing salicylic-acid 
system compound; — metal-containing naphthoic-acid compound; — boron compound; — 
quarternary-ammonium-salt; — calyx Arlen; — silicon compound; — styrene acrylic-acid 
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copolymer; — styrene methacrylic-acid copolymer; — styrene-acrylic-sulfonic-acid copolymer; 
— And a non metal carboxylic-acid system compound is mentioned. 

[0155] There is the following material to control a toner to positive electric charge nature. 
[0156] The denaturation object by Nigrosine, a fatty-acid metal salt, etc., a guanidine compound, 
an imidazole compound, Tributyl benzyl ammonium-1-hydroxy-4-naphth sulfonate, Quarternary 
ammonium salt, such as tetrabutylammonium tetrafluoroborate, onium salts, such as 
phosphonium salt which is these analogs, and these lake pigments, triphenylmethane dye, and ** 
et al. [ and ] — ** — a lake pigment (as a lake-ized agent) A **** tungstic acid, a **** 
molybdic acid, a **** tungsten molybdic acid, A tannic acid, a lauric acid, a gallic acid, a 
ferricyanide, ferrocyanide, etc., The metal salt of a higher fatty acid; Dibutyltin oxide, dioctyl tin 
oxide, JIORUGANO tin oxide [, such as dicyclohexyl tin oxide, ]; — JIORUGANO tin borate [, 
such as dibutyltin borate, dioctyl tin borate, and dicyclohexyl tin borate, ]; — these — 
independent — or two or more kinds can be combined and it can use. Also in these, the 
Nigrosine system and the electric charge control agent like quarternary ammonium salt are used 
especially preferably. 

[0157] these electric charge control agents — the resinous principle 100 mass section of a 
toner — receiving — 0.01 - 20 mass section — it is preferably good 0.1 - 10 mass section and 
^tadMn^ out 0.2^4,mas&~se^ 

[0158] As for the coloring agent of the toner used for this invention, what was prepared black 
using carbon black, the magnetic substance, and the yellow / Magenta / cyanogen coloring agent 
that shows below is used as a black coloring agent. 

[0159] As a yellow coloring agent, the compound represented by a condensation azo compound, 
an isoindolinone compound, the Anthraquinone compound, an azo metal complex, a methine 
compound, and the allyl compound amide compound is used. Specifically, the C.L BIGUMENTOI 
yellow 12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95, 109, 110, 111, 128, 129, 147, and 168 or 180 is 
used suitably. Furthermore, the color of C.L solvent yellow 93,162 grade may be used together. 
[0160] As a Magenta coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole 
compound, Anthraquinone, the Quinacridone compound, a base color lake compound, a naphthol 
compound, a bends imidazolone compound, a thioindigo compound, and a perylene compound are 
used. Specifically, the C.I. BIGUMEN treads 2, 3, 5, 6, 7, 23, 48:2, 48:3, 48:4, 57:1, 81:1, 144, 146, 
166, 169, 177, 184, 185, 202, 206, 220, and 221 or 254 is used suitably. 

[0161] As a cyanogen coloring agent, a copper-phthalocyanine compound and its derivative, the 
Anthraquinone compound, a base color lake compound, etc. can be used. Specifically, the C.L 
BIGUMENTO blues 1, 7, 15, 15:1, 15:2, 15:3, 15:4, 60, 62, and 66 can use suitably especially. 
[0162] these coloring agents are independent — or it can mix and can use in the state of the 
solid solution further. The coloring agent of this invention is chosen from the point of a hue 
angle, saturation, lightness, weatherability, OHP transparency, and the dispersibility to the inside 
of a toner. To the resin 100 mass section, the addition of this coloring agent carries out 1-20 
mass section addition, and is used. 

[0163] It is suitable for a toner particle one to 40 mass % and that a solid-state wax is made 
desirable 2-30 mass % content. If offset depressor effect is small in a wax being under 1 mass % 
and 40 mass % is exceeded, it comes to be unevenly distributed also in the toner surface, and 
the amount of development sleeve top developers tends to become uneven by becoming easy to 
produce sleeve contamination etc., and image concentration change tends to become large. In 
the molecular weight distribution measured by gel permeation chromatography (GPC) as a 
desirable wax When weight-average-molecular-weight (Mw) / number average molecular weight 
(Mn) is 1.45 or less and a solubility parameter uses the wax of 8.4-10.5 It excels in a fluidity, a 
uniform fixing image without gloss nonuniformity is obtained, and the contamination or the fall of 
shelf life to the heating component of an anchorage device cannot produce a toner further 
easily. And in case full color OHP which was excellent in fixable and the light transmission nature 
of a fixing image, was made to carry out melting of the toner and was excellent in transparency 
is created In addition to the ability to create full color OHP and discover good low-temperature 
fixable one, the reinforcement of a pressure-welding member can be attained, without some or 
all of a wax covering a heating component moderately, and a toner offsetting. 
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[0164] In the molecular weight distribution by GPC which used the double column, it is the point 
of prevention of contamination over the contact electrification means for being contacted and 
charged in the good imprint nature and the good photo conductor of the homogeneous point of a 
fixing image, and a toner that it is 1.30 or less preferably 1.45 or less, and the wax contained in 
the toner used by this invention has more desirable weight-average-moleculai^weight (Mw) / 
number average molecular weight (Mn). 

[0165] When the value of Mw/Mn of a wax exceeds 1.45, and the fluidity of a toner falls, it is 
easy to produce the gloss nonuniformity of a fixing image, and further easy to produce the fall of 
the imprint nature of a toner, and the contamination to a contact electrification means. 
[0166] In this invention, the molecular weight distribution of a wax is measured the following 
condition by GPC which used the double column. 
(GPC Measuring condition) 
Equipment :GPC-150C (Waters make) 
Column: 2 ream (TOSOH CORP. make) GMH-HT30cm 

Temperature :135-degree-C solvent : o-dichlorobenzene (0.1% ionol addition) 

The rate of flow :1.0 ml/min sample : The sample of 0.15% of concentration is measured the 

condition beyond 0.4ml impregnation, and the molecular weight calibration curve created by the 

-^.mono^dispersion-.polyurethane^stan 

used. Furthermore, weight average molecular weight and number average molecular weight are 
computed by carrying out polyethylene conversion by the conversion formula drawn from a 
Mark-Houwink viscosity formula. 

[0167] As for the melting point of the wax used for this invention, it is desirable that it is 40-150 
degrees C, and its 50-120 degrees C are especially more preferably desirable, case the melting 
point of a wax is lower than 40 degrees C — the blocking resistance of a toner — a bad 
influence — doing — many — the sleeve in the time of the copy of several sheets — polluting - 
- being easy — when image formation speed is changed, the coat of a toner becomes uneven 
and it is easy to produce image concentration nonuniformity. Since a limit is in the amount which 
the equipment by excessive energy being needed for homogeneity mixing with binding resin in the 
process of the toner by the grinding method, and raising viscosity also in the process of the 
toner by the polymerization method for equalization to binding resin enlarges or dissolves when 
the melting point of a wax exceeds 150 degrees C, it is not desirable that containing so much 
becomes difficult etc. 

[0168] The melting point of a wax is ASTM. It considers as the temperature of the subject 
maximum peak (main peak) value in the endothermic curve measured according to D 3418-8. 
[0169] ASTM measurement according to D 3418-8 — for example, the PerkinElmer, Inc. make — 
it carries out using DSC-7. The temperature compensation of an equipment detecting element 
uses the heat of fusion of an indium about amendment of quantity of heat using the melting point 
of indium zinc. A sample sets an empty pan to contrast using aluminum bread-making, and 
measures in the range with a temperature of 20-200 degrees C by the programming rate of 10 
degrees C / min. 

[0170] The melt viscosity in 100 degrees C of the wax used for this invention has especially the 
desirable wax compound with which that it is 1 - 50 mPa-s has 3-30 mPa-s desirable still more 
preferably. 

[0171] When the melt viscosity of a wax is lower than 1 mPa-s, in case a toner is developed 
using a magnetic carrier, it is easy to produce a damage according to the ZURI force between a 
toner and a magnetic carrier, and it is easy to produce flasking and toner crushing of an external 
additive, and there is orientation it to become difficult to always carry out the coat of the 
developer of the amount of stability, to various image formation speed. When the melt viscosity 
of a wax exceeds 50 mPa-s, in case a toner is manufactured using a polymerization method, it is 
not easy to obtain the toner of minute particle size with which the viscosity of a dispersoid has 
past [ the high one ] and a uniform particle size, and it tends to serve as a large toner of particle 
size distribution. 

[0172] measurement of the melt viscosity of a wax — the product made from HAAKE — the 
method of measuring using a cone plate mold rotor (PK-1) in VT-500 is mentioned. 
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[0173] Furthermore, the molecular weight distribution measured by GPC have two or more peaks 
or one or more peaks, and one or more shoulders, and, as for the wax used for this invention, it 
is desirable in molecular weight distribution that weight average molecular weight (Mw) is [ 200- 
2000, and number average molecular weight (Mn) ] 1 50-2000. Above-mentioned molecular weight 
distribution could be attained by any of a single wax or two or more waxes, could check 
crystallinity as a result, and found out that transparency improved further. Although constraint is 
not received especially as a method of blending two or more sorts of waxes, it is also possible to 
carry out a melting blend using a media type disperser (a ball mill, a sand mill, attritor, an apex 
mill, KOBORUMIRU, handicap mill) more than the melting point of the wax blended, for example 
or to dissolve the wax to blend into a polymerization nature monomer, and to blend in a media 
type disperser. At this time, a pigment, an electric charge control agent, and a polymerization 
initiator may be used as an additive. 

[0174] As for 200-2000, and number average molecular weight (Mn), it is [ the weight average 
molecular weight (Mw) of a wax ] desirable that it is 1 50-200. It is more desirable, Mw is 
desirable to 200-1500, and a pan, and, as for 300-1000, and Mn, it is good 200-1500, and that it 
is 250-1000 still more preferably. When Mw of a wax is [ less than 200 and Mn ] less than 150, 
the blocking resistance of a toner may fall. When Mw of a wax is [ Mn of 2000 super-** ] 2000 
^#-*^the crystallinity~o^ 
[0175] As a wax which can be used for this invention, a paraffin series wax, polyolefme system 
waxes, these denaturation objects (for example, an oxide and a graft processing object), a higher 
fatty acid and its metal salt, an amide wax, an ester system wax, etc. are mentioned, for example. 

[0176] Especially ester wax is desirable at the point that a more nearly high-definition full color 
OHP image is obtained also in it 

[0177] As the manufacture method of the ester wax preferably used for this invention, the ester 
group installation reaction represented by the composition from the synthesis method by 
oxidation reaction, a carboxylic acid, and its derivative and the Michael addition reaction is used, 
for example. 

[0178] Especially the desirable manufacture method of the wax used for this invention has 
especially a desirable reaction from the method of using the dehydration condensation reaction 
from a carboxylic-acid compound and an alcoholic compound shown by the following formula (1) 
from the versatility of a raw material, and the ease of a reaction or the halogenated compound 
shown by the following formula (2), and an alcoholic compound. 
[0179] 
[Formula 1] 

nRi-COOH+RztOHJn -=~ - RsPCO-R^n+nHaO (1) 
nR^COCI+RsCOHJn R 2 (OCO-R 1 ) n +nHCI (2) 

R1 and R2 show the organic radical like an alkyl group, an alkenyl radical, an ARARU radical, and 
an aromatic series radical among [type, and n shows the integer of 1-4. It is preferably good 2- 
45, and that it is 4-30 more preferably, and, as for an organic radical, it is desirable carbon 
numbers 1-50 and that there is the shape of a straight chain further.] 

[0180] In order to make the above-mentioned ester static reaction shift to a product, it reacts 
using a Dean-Stark water separator in the aromatic series organic solvent in which azeotropy 
with water is possible, using the alcohol of an overlarge. The method of adding a base as an 
acceptance object of the acid which carries out a byproduction in an aromatic series organic 
solvent using an acid halogenated compound, and compounding polyester can also be used. 
[0181] Next, the method for manufacturing the toner used for this invention is explained. The 
toner used for this invention can be manufactured using a grinding toner process and a 
polymerization toner process. 

[0182] The method of the manufacturing method of a polymerization toner atomizing melting 
mixture in air using a disk or other hydraulic nozzles given in JP,56-13945,B etc., and obtaining a 
spherical toner, The method of generating a direct toner using the suspension-polymerization 
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method stated to JP,36-10231,B, JP,59-53856,A, and JP,59-61842,A, The emulsion- 
polymerization method represented by the soap free polymerization method which carries out 
direct polymerization to a monomer under the distributed polymerization method the meltable 
and obtained polymer generates a direct toner using an insoluble basin system organic solvent, 
or water-soluble polarity polymerization initiator existence, and generates a toner, After making 
a primary polarity emulsion-polymerization particle beforehand, it is possible to manufacture a 
toner using the hetero condensation method which the polar particle which has an opposite 
charge is added [ condensation method ] and makes it meet. 

[0183] The polymerization toner particle obtained by the method of carrying out direct 
polymerization of the monomer constituent which contains a polymerization nature monomer, a 
coloring agent, and a wax at least, and generating a toner particle also in this is desirable. 
[0184] In a distributed polymerization method, although the toner obtained shows very sharp 
particle size distribution, from a viewpoint concerning [ selection of the material to be used being 
narrow or use of an organic solvent ] processing of a waste solvent, and the inflammability of a 
solvent, its manufacturing installation is complicated and tends to make it complicated. 
Therefore, the method of carrying out direct polymerization of the monomer constituent which 
contains a polymerization nature monomer, a coloring agent, and a wax at least in basin system 
,.data,medium r -and .genetatingajtonet particle=:is..more-desirabJe. 'HowevLe^-althaughjthe.eimdsion=T^^^ : 
polymerization method represented by the soap free polymerization is effective since the 
particle size distribution of a toner gather comparatively, when the emulsifier and initiator end 
which were used exist in the toner particle surface, it is easy to worsen environmental capability. 

[0185] Therefore, in this invention, especially the suspension-polymerization method under 
pressurization is under the ordinary pressure from which a particle toner with sharp particle size 
distribution is obtained comparatively easily or is desirable. After making a monomer stick to the 
once obtained polymerization particle further, the so-called seed polymerization method which 
carries out a polymerization using a polymerization initiator can also be used suitable for this 
invention. 

[0186] It is the tomographic-layer measuring method of the toner using the transmission 
electron microscope (TEM) as a desirable gestalt of the toner used for this invention, and a wax 
is endocyst-ized in an outer shell resin layer. It is desirable to make a wax endocyst-ize in an 
outer shell resin layer from the need of making a toner containing a lot of waxes from a fixable 
viewpoint the shelf life of a toner, and in respect of a fluidity. Distribution of a wax is not made 
to homogeneity, particle size distribution become large as a result, and the toner when not 
making it endocyst-ize also tends to generate the toner welding to wearing. 

[0187] As a concrete method of making a wax endocyst-ize, the wax can be small set up for the 
polarity of the material in the inside of basin system data medium from main monomers, and the 
toner which has the so-called core shell structure which covered the wax with making still a 
small amount of polar big resin or polar big monomer add by outer shell resin can be obtained. 
Particle-size-distribution control of a toner and control of particle size can obtain the toner of 
predetermined this invention by controlling churning conditions, such as a method of changing 
the class and addition of the dispersant which carries out the mineral salt of difficulty water 
solubility, and a protective colloid operation, and mechanical contrivance conditions, for example, 
peripheral speed, a count of pass, an impeller configuration, etc. of a rotor, a container 
configuration or the solid content concentration in the inside of an aqueous solution, etc. 
[0188] after use 43 osmium <8> oxide together according to 43 ruthenium oxide and necessity 
and dye the hardened material which might make it harden for two days in an ambient 
atmosphere with a temperature [ after distribute a toner enough in the epoxy resin of room 
temperature setting nature ] of 40 degrees C as a concrete method of measure the tomographic 
layer of a toner in this invention , the sample of a thin film integrated circuit be start using the 
microtome equipped with the diamond gear tooth , and the fault gestalt of a toner be measure 
using a transmission electron microscope ( TEM ) . In this invention, in order to attach the 
contrast between materials using the difference in the degree of crystallinity of the some of the 
wax to be used and the resin which constitutes an outer shell, it is desirable to use a 43 
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ruthenium-oxide staining technique. 

[0189] When using the direct polymerization method for the toner manufacture method of this 
invention, it is possible to manufacture a toner concretely by the manufacture method like a less 
or equal. The additive of a wax, a coloring agent, an electric charge control agent, a 
polymerization initiator, and others is added into a monomer, and the usual agitator or a 
homomixer, and the agitator like a homogenizer are made to distribute the monomer constituent 
homogeneity was made to dissolve or distribute by the homogenizer, an ultrasonic disperser, etc. 
in the aqueous phase containing a distributed stabilizer. An agitating speed and time amount are 
adjusted and corned so that the drop of a monomer constituent may have the size of a desired 
toner particle preferably. What is necessary is just to perform after that churning which is the 
degree with which a particle condition is maintained and precipitate of a particle is prevented 
according to an operation of a distributed stabilizer. Generally, polymerization temperature is set 
as the temperature of 50-90 degrees C, and performs 40 degrees C or more of polymerizations. 
Moreover, a temperature up may be carried out in the second half of a polymerization reaction, 
and in order to remove an unreacted polymerization nature monomer, an unreacted by-product, 
etc. which become a stinking cause of a thing at the time of toner fixing etc. further, basin 
system data medium may be distilled off in part after second half of reaction, or reaction 
^termination.^Washing-.andv^ — — - 
termination, and it dries. In a suspension-polymerization method, it is desirable to usually use 
water 300 - the 3000 mass sections as a dispersion medium to the monomer constituent 100 
mass section. 

[0190] As a polymerization nature monomer at the time of obtaining a direct toner using a 
polymerization method The styrene system monomer like styrene, o(m- p-)-methyl styrene, and 
m(p-)-ethyl styrene; (meta) A methyl acrylate, An ethyl acrylate, acrylic-acid (meta) propyl, 
butyl acrylate (meta), (Meta) Acrylic-acid octyl, acrylic-acid (meta) dodecyl, acrylic-acid (meta) 
stearyl, (Meta) Acrylic-acid behenyl, 2-ethylhexyl acrylate (meta), (Meta) The acrylic ester 
system monomer like acrylic-acid dimethylaminoethyl and an acrylic-acid (meta) 
diethylaminoethyl (meta); A butadiene, (Meta) The diene system monomer like an isoprene, a 
cyclohexene, acrylonitrile (meta), and an acrylic-acid amide is used preferably. 
[0191] as the polar resin used for the polymerization method of a toner — unsaturated- 
carboxylic-acid; like the ** halogen system monomer; acrylic acid like the nitril system monomer; 
vinyl chloride like the copolymer; acrylonitrile of the polymer of a nitrogen-containing monomer 
or nitrogen-containing monomer like dimethylaminoethyl methacrylate and diethylaminoethyl 
methacrylate, and styrene-unsaturated-carboxylic-acid ester, and a methacrylic acid — 
copolymer; polyester; epoxy resin; of the polymer of a partial saturation dibasic-acid; partial 
saturation dibasic-acid anhydride; nitroglycerine system monomer, or an it and a styrene system 
monomer is mentioned. As a more desirable thing, styrene, the copolymer of an acrylic acid 
(meta), a maleate copolymer and saturated polyester resin, and an epoxy resin are mentioned. 
[0192] As a polymerization initiator, for example 2 and 2 -azobis - (2,4-dimethylvaleronitrile), - 
azobisisobutyronitril, and 2 and 2 '1, 1-azobis (cyclo HIKISAN-1-carbonitrile), 2 and 2'-azobis- 
4-methoxy-2,4-dimethylvaleronitrile, The azo system or diazo series polymerization initiator like 
azobisisobutyronitril; Benzoyl peroxide, Methyl-ethyl-ketone peroxide, diisopropyl peroxy 
carbonate, Cumene hydroperoxide, tert butylhydroperoxide, G t-butyl peroxide, JIKUSHIRU 
peroxide, 2, 4-dichlorobenzoyl peroxide, Lauroyl peroxide, 2, and 2-screw (4 and 4-t-butylperoxy 
cyclohexyl) propane, peroxide system initiator; like tris-(t-butylperoxy) triazine — 
macromolecule initiator; which has a peroxide in a side chain — persulfate; like potassium 
persulfate and ammonium persulfate — a hydrogen peroxide etc. is used. These are independent, 
or can use together and use two or more sorts. 

[0193] The addition of a polymerization initiator of 0.5 - 20 mass section is desirable to the 
polymerization nature monomer 100 mass section. 

[0194] In order to control molecular weight, a well-known cross linking agent and a well-known 
chain transfer agent may be added, and it is 0.001 - 15 mass section to the polymerization 
nature monomer 100 mass section as a desirable addition. 

[0195] It is desirable to use the stabilizing agent of a suitable inorganic compound or an organic 
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compound for the dispersion medium used by the polymerization method using an emulsion 
polymerization, a distributed polymerization, a suspension polymerization, a seed polymerization, 
and a hetero condensation method in case a polymerization method toner is manufactured. As a 
stabilizing agent of an inorganic compound, tricalcium phosphate, magnesium phosphate, 
aluminium phosphate, phosphoric-acid zinc, a calcium carbonate, a magnesium carbonate, a 
calcium hydroxide, a magnesium hydroxide, an aluminum hydroxide, a meta-calcium silicate, a 
calcium sulfate, a barium sulfate, a bentonite, a silica, and an alumina are mentioned, for example. 
As a stabilizing agent of an organic compound, the sodium salt of polyvinyl alcohol, gelatin, 
methyl cellulose, methyl hydroxypropylcellulose, ethyl cellulose, and a carboxymethyl cellulose, 
polyacrylic acid and its salt, starch, polyacrylamide, polyethylene oxide, the Pori (hydro oxy- 
stearin acid-g-methyl-methacrylate-eu-methacrylic acid) copolymer, and the Nonion system or 
an ion system surfactant is mentioned. 

[0196] When using an emulsion-polymerization method and a hetero condensation method, an 
anion system surfactant, a cation system surfactant, an amphionic surface active agent, and the 
Nonion system surfactant are used. As for these stabilizers, it is desirable to use 0.2 - 30 mass 
section to the polymerization nature monomer 100 mass section. 

[0197] In order to obtain a fine particle, this inorganic compound may be made to generate in a 
.dispersion medium,-althouglxavCOJTimercial thing. may beaised^s Jt-is^when using an, inorganic 
compound in these stabilizing agents. 

[0198] For detailed distribution of these stabilizing agents, the surfactant of the 0.001 - 0.1 mass 
section may be used to the polymerization nature monomer 100 mass section. This surfactant is 
for promoting the stabilization effect of the above-mentioned distributed stabilizing agent. As the 
example, a dodecylbenzene sodium sulfate, the sodium tetradecyl sulfate, a pentadecyl sodium 
sulfate, an octyl sodium sulfate, sodium oleate, lauryl acid sodium, a stearin acid potassium, oleic 
acid calcium, etc. are mentioned. 

[0199] It is better to perform hydrophobing processing which needs to pay attention to the 
polymerization inhibition nature and the aqueous-phase translatability which a coloring agent has 
as a coloring agent used for a polymerization method toner in this invention, and does not have 
surface treatment, for example, polymerization inhibition, preferably in said coloring agent Since 
especially a color system and carbon black have many which have polymerization inhibition 
nature, they require cautions in the case of use. As a desirable method of carrying out surface 
treatment of the color system, the method of carrying out the polymerization of the 
polymerization nature monomer beforehand is listed to the bottom of existence of these colors, 
and the obtained coloring polymer is added in a monomer system. Moreover, carbon black may 
be processed with the surface functional group and reactant of carbon black like 
polyorganosiloxane besides the same processing as the above-mentioned color. 
[0200] Although it is desirable that it is 40-1 50 degrees C as for the melting point of the wax 
used for this invention as mentioned above, and 50-120 degrees C is especially more preferably 
desirable, the melting point of the wax of a toner is still higher than the glass transition 
temperature of binding resin, and, as for the temperature gradient, it is preferably good more 
preferably that it is [ 100 degrees C or less / 75 degrees C or less ] 50 degrees C or less still 
more preferably. 

[0201] When this temperature gradient exceeds 100 degrees C, there is orientation for low- 
temperature fixable ones to fall. When this temperature gradient is still too nearer, it is good that 
it is 2 degrees C or more preferably from an compatible temperature field with elevated- 
temperature-proof offset nature becoming narrow about the shelf life of a toner. As for the glass 
transition temperature of this to binding resin, it is preferably good that it is [ 40-90-degree C ] 
50-85 degrees C more preferably. 

[0202] When the glass transition temperature of binding resin is less than 40 degrees C, the shelf 
life of a toner falls, and a fluidity gets worse, and there is orientation for a good image not to be 
obtained. When the glass transition temperature of binding resin exceeds 90 degrees C, in 
addition to low-temperature fixable one being inferior, the permeability of full color transparency 
will get worse. The halftone section is somber and it is especially easy to become a projection 
image without saturation. 
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[0203] The glass transition temperature (Tg) of binding resin is ASTM. Measurement according 
to D 3418-8 performs, for example, the PerkinElmer, Inc. make — it carries out using DSC-7. 
The temperature compensation of an equipment detecting element uses the heat of fusion of an 
indium about amendment of quantity of heat using the melting point of an indium and zinc. A 
sample sets an empty pan to contrast using aluminum bread-making, and measures in the range 
with a temperature of 20-200 degrees C by the programming rate of 10 degrees C / min. 
[0204] When using the toner for electrostatic-charge image development concerning this 
invention as a two component developer, it is characterized by carrying out mixed preparation 
with the magnetic particle for development called the carrier particle explained below, and using. 
[0205] In this case, as a carrier particle used, the magnetic-substance distributed resin carrier 
which makes magnetic powder distribute can be used, for example into metals, such as the iron 
which is not oxidized [ scaling or ], nickel, copper, zinc, cobalt, manganese, chromium, and rare 
earth, those alloys or an oxidation thing, a ferrite, and binding resin. Moreover, there is no 
constraint special as the manufacture method. 

[0206] Furthermore, although each conventionally well-known method, such as the method of 
not mattering at all even if resin etc. covers the surface of the above-mentioned carrier particle 
for the purpose, such as electrification adjustment, again, but dissolving, or making suspend 
:cJadding-materials,-such;as,cesii^ 

carrier particle, and the method of only mixing by fine particles, can apply, it is more desirable for 
a cladding material to dissolve into a solvent for stability of an enveloping layer. 
[0207] As the quality of a coating to the surface of the above-mentioned carrier particle, 
although it changes with toner materials, the copolymer of amino acrylate resin, acrylic resin, or 
those resin and styrene resin etc. is suitable, for example. Although silicone resin, polyester 
resin, a fluororesin, polytetrafluoroethylene, a monochloro trifluoro ethylene polymer, 
polyvinylidene fluoride, etc. locate and are suitable for a negative side in an electrification 
sequence as resin which carries out negative electrification, it is not necessarily restrained by 
this. Although what is necessary is just to determine the amount of covering of these 
compounds suitably so that the electrification grant property of a carrier particle may be 
satisfied, generally it is 0.1 to 30 mass % (preferably 0.3 to 20 mass %) to a carrier particle in a 
total amount 

[0208] As the quality of the material of the carrier particle used for this invention, have the core 
which distributed metallic compounds in binding resin, and it is made to set in using the 
magnetic-substance distributed resin carrier which carried out the coat of this core surface by 
resin canceling the trouble of resulting in this invention, and embodying, and is more suitable. 
[0209] The magnetite or the ferrite expressed with the formula of MO-Fe 203 which shows 
magnetism, or MO-Fe 204 as a metallic-compounds particle used for this carrier particle is 
mentioned. M shows trivalent and a divalent or univalent metal ion among a formula. As M, Mg, 
aluminum, Si, calcium, Sc, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Sr, Y, Zr, Nb, Mo, Cd, Sn, Ba, Pb, 
and Li are mentioned. M can be used by independent or plurality. For example, the iron system 
oxidation thing like magnetite, a Zn-Fe system ferrite, a Mn-Zn-Fe system ferrite, a nickel-Zn- 
Fe system ferrite, a Mn-Mg-Fe system ferrite, a calcium-Mn-Fe system ferrite, a calcium-Mg- 
Fe system ferrite, a Li-Fe system ferrite, and a Cu-Zn-Fe system ferrite is mentioned. 
[0210] Moreover, the metallic compounds in which the above-mentioned magnetism is shown, 
and a compound nonmagnetic [ following ] may be mixed. For example, as a nonmagnetic 
compound, aluminum 203, Si02, CaO and Ti02, V205, CrO and Mn02, alpha-Fe 203, CoO, NiO, 
CuO, ZnO and SrO, Y203, and Zr02 are mentioned. In this case, although one kind of metallic 
compounds can also be used, it is good to mix and use at least two or more sorts of metallic 
compounds preferably especially. In that case, it is desirable in order that using the particle to 
which specific gravity and a configuration are similar may raise adhesion with binding resin, and 
the reinforcement of a carrier core particle. For example, the combination of magnetite, hematite 
and magnetite, gamma-Fe 203 and magnetite, Si02 and magnetite, aluminum 203 and magnetite, 
Ti02 and magnetite, a calcium-Mn-Fe system ferrite and magnetite, and a calcium-Mg-Fe 
system ferrite can use preferably. The combination of magnetite and hematite can use preferably 
especially. 
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[0211] Although the number mean particle diameter of the metallic compounds in which 
magnetism is shown changes also with the number mean particle diameter of a carrier core when 
using the above-mentioned metallic compounds, a 0.02-2-micrometer thing is desirable. When 
using two or more sorts of metallic compounds, the number mean particle diameter of the 
metallic compounds in which magnetism is shown has a 0.02-2-micrometer desirable thing. The 
number mean particle diameter of the metallic compounds of another side has a 0.05-5- 
micrometer desirable thing. In this case, as for particle-size ratio rb/ra of the number mean 
particle diameter (mean particle diameter ra) of a magnetic particle, and the number mean 
particle diameter (mean particle diameter rb) of the metallic compounds of another side, it is 
desirable that it is 1.0-5.0, and 1.2-5.0 are more preferably good. It becomes easy to come to the 
surface out of the metallic-compounds particle which shows the low ferromagnetism of specific 
resistance that this ratio is less than 1.0, and is hard to raise the specific resistance of a carrier 
core, and the effect of preventing carrier adhesion becomes is hard to be acquired. Moreover, if 
this ratio exceeds 5.0, the reinforcement of a carrier will tend to fall and it will become easy to 
cause carrier destruction. 

[0212] The number mean particle diameter of the above-mentioned metal oxidation thing 
computed number mean particle diameter by having extracted the particle with a particle size of 
^^^l^micrometers. or^ mote.^ 

thing particle size with horizontal Ferre with the image-processing analysis equipment Luzex3 
made from NIREKO, and having carried out average processing using the photograph expanded 
by 5000 to 20000 times with the transmission electron microscope S-800 by Hitachi, Ltd. 
[0213] The thing of the range of 1x103 or more ohm-cm has a desirable magnetic particle, when 
mixing and using two or more sorts of especially metallic compounds, the range of 1x103 or more 
ohm-cm has the desirable specific resistance of the metallic-compounds particle which shows 
magnetism, and, as for the non-magnetic metal compound particle of another side, it is desirable 
[ the specific resistance of the metallic compounds currently distributed by binding resin ] to use 
what has specific resistance higher than a magnetic metallic-compounds particle. Preferably, 
1x108 or more ohm-cm of things of 1x1010 or more ohm-cm of the specific resistance of the 
nonmagnetic compound used for this invention is more preferably good. 

[0214] Even if it decreases the quantity of a content as the specific resistance of a magnetic 
metallic-compounds particle is under 1x103ohm and cm, desired high specific resistance is hard 
to be obtained, charge impregnation is caused, and image quality is lowered or it is easy to cause 
carrier adhesion. Moreover, the specific resistance of a magnetic carrier core becomes it low 
that the specific resistance of metallic compounds with a big particle size is less than 1x108 
ohm-cm when using two or more sorts of metallic compounds, and it is a book. The specific 
resistance measuring method of magnetic metallic compounds applies to the specific resistance 
measuring method of a carrier particle. 

[0215] In the carrier core of the carrier particle used for this invention, the content of metallic 
compounds has desirable 80 - 99 mass %. Electrification nature tends to become it unstable that 
the amount of metallic compounds is under 80 mass %, a carrier is charged especially under low- 
humidity/temperature environment, and since the residual charge becomes easy to remain, a 
fines toner, an external additive, etc. become easy to adhere to the carrier particle surface. 
Furthermore, moderate specific gravity becomes is hard to be obtained. Moreover, if 99 mass % 
is exceeded, carrier reinforcement will fall and it will become easy to produce problems, such as 
a crack of the carrier by durability. 

[0216] The content of the metallic compounds which have the magnetism occupied to the whole 
metallic compounds to contain as a desirable gestalt concerning this invention in the carrier core 
which distributed two or more sorts of metallic compounds is 50 to 95 mass %. While high 
resistance-ization of a core becomes it good that it is under 50 mass %, the magnetic force as a 
carrier may become small and carrier adhesion may be caused. Moreover, although it is based 
also on the specific resistance of metallic compounds which has magnetism if 95 mass % is 
exceeded, high resistance-ization of a more desirable core may be unable to be attained. 
[0217] It is desirable that it is thermosetting resin and is resin with which the bridge is 
constructed over a part or all in three dimension as binding resin of a carrier particle used for 
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this invention, since the metallic-compounds particle to distribute can be firmly bound by this — 
the reinforcement of a carrier core — it can raise — many — the desorption of metallic 
compounds does not happen in the copy of several sheets. Moreover, it becomes easy to be able 
to carry out the coat of the coat resin to fitness more, consequently to control the amount of 
adsorption moisture within the limits of this invention. 

[0218] Especially as a method of obtaining a magnetic-substance distributed carrier core, 
although limitation is not received, the method of obtaining a magnetic-substance distributed 
resin carrier without fines with sharp particle size distribution in this invention out of a solution a 
monomer and whose solvent are uniform by performing lipophilic-ized processing to the metal 
oxidation thing to distribute in the manufacture method of the polymerization method which 
generates a particle, especially a carrier core particle is used suitably, [n order to attain high 
definition-ization, it is desirable to also miniaturize carrier particle size according to a toner 
particle in the case of the diameter toner particle of a granule, and even if carrier particle size 
diameter[ of a granule ]-izes to the appearance whose mass mean particle diameter is 1-10 
micrometers, by the manufacture method mentioned above, a carrier with few fines can be 
manufactured regardless of mean particle diameter to it. 

[0219] The polymerization nature monomer of a radical can be used as a monomer used for the 

-binding^resin of a-carriej^core^particle.^^ 

styrene, p-methoxy styrene, The styrene derivative like p-ethyl styrene and p-tertiarybutyl 
styrene; An acrylic acid, A methyl acrylate, an ethyl acrylate, acrylic-acid n-butyl, acrylic-acid 
n-propyl, Isobutyl acrylate, acrylic-acid octyl, acrylic-acid dodecyl, 2-ethylhexyl acrylate, 
acrylic-acid stearyl, acrylic-acid 2-KURORU ethyl, Acrylic ester like acrylic-acid phenyl; A 
methacrylic acid, a methyl methacrylate, Ethyl methacrylate, methacrylic-acid n-propyl, n-butyl 
methacrylate, Methacrylic-acid isobutyl, n-octyl methacrylate, methacrylic-acid dodecyl, 2- 
ethylhexyl methacrylate, stearyl methacrylate, methacrylic-acid phenyl, Methacrylic-acid 
dimethyl aminomethyl, diethylaminoethyl methacrylate, The methacrylic ester like methacrylic- 
acid benzyl; 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate; Acrylonitrile, a 
methacrylonitrile, Acrylamide; The methyl vinyl ether, ethyl vinyl ether, propyl vinyl ether, n-butyl 
ether, the isobutyl ether, beta-KURORU ethyl vinyl ether, Phenyl vinyl ether, p-methylphenyl 
ether, p-KURORU phenyl ether, Vinyl ether like p-bromine phenyl ether, p-nitrophenyl vinyl 
ether, and p-methoxypheny vinyl ether, the en compound like a butadiene can be mentioned. 
[0220] These monomers can choose independent or a suitable polymer presentation from which 
it can be used, mixing and a desirable property is acquired. 

[0221] The binding resin of a carrier core particle has [ like ] the desirable thing which were 
mentioned above and for which the bridge is constructed in three dimension. It is desirable to 
use the cross linking agent which has two or more double association per monad of 
polymerization nature as a cross linking agent. As a cross linking agent, a divinylbenzene, the 
aromatic series divinyl compound; ethylene glycol acrylate like divinyl naphthalene, Ethylene 
glycol dimethacrylate, tri ethylene glycol dimethacrylate, Tetraethylene glycol dimethacrylate, 1, 
3-butyl glycol dimethacrylate, Trimethylolpropane triacrylate, trimethylolpropanetrimethacrylate, 
1,4-butanediol acrylate, neopentyl glycol acrylate, 1,6-hexanediol acrylate, 

PENTAERISURIORUTORI acrylate, Pentaerythritol tetraacrylate, pentaerythritol dimethacrylate, 
Pentaerythritol tetra-methacrylate, glycerol AKUROKISHI dimethacrylate, N, and N-divinyl 
aniline, the divinyl ether, a divinyl sulfide, and divinyl sulfone are mentioned. Two or more kinds 
may be used mixing suitably. It can also mix beforehand to a polymerization nature mixing thing, 
and a cross linking agent can also be suitably added in the middle of a polymerization if needed. 
[0222] The bisphenols, the phenols of epichlorohydrin; phenol resin, and the aldehydes it is 
incomparable as a start raw material of an epoxy resin as a monomer of the binding resin of 
other carrier core particles; the urea, aldehydes and a melamine, and aldehydes of a urea-resin 
are mentioned. 

[0223] The most desirable binding resin is phenol system resin. As the start raw material, the 
aldehyde compound like the phenolic compound; formalin like phenol, m-cresol, 3,5-xylenol, p- 
alkylphenol, REZORUSHIRU, and p-ter-butylphenol, a paraformaldehyde, and a furfural is 
mentioned. Especially the combination of a phenol and formalin is desirable. 
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[0224] When using these phenol resin or melamine resin, a basic catalyst can be used as a curing 
catalyst. Specifically, aqueous ammonia, a hexamethylenetetramine, diethyl triamine, and the 
amines like polyethyleneimine can be mentioned. 

[0225] In addition, the volume-resistivity value of a carrier particle is measured with the 
equipment shown in drawing 4 . The eel A shown in drawing 4 was filled up with the carrier 
particle, the appearance and the electrodes 43 and 44 which touch this carrier particle were 
arranged, voltage was impressed to this inter-electrode one, and it obtained by measuring the 
current which flows then. As a Measuring condition, it is 10kg and applied-voltage 100V in 23 
degrees C and 65% of environment at 2 and thickness of 1mm with a touch area [ of a 
restoration carrier particle and an electrode ] of 2cm, and an up electrode. Moreover, also when 
measuring the volume-resistivity value of the magnetic particle used for live-part material, the 
same means performs. 

[0226] As the development method which uses the two component developer prepared using the 
above-mentioned carrier particle, negatives can be developed using a development means as 
shown, for example in drawing 1 . It is desirable that a magnetic brush develops negatives with an 
electric photograph photo conductor, for example, the condition of being in contact with the 
photoconductor drum 1, impressing alternating voltage to developer support and specifically 
Jbrming an altemating*electti^ 

S-D) of the developer support (development sleeve) 11 and a photoconductor drum 1, it is good 
in improvement in carrier antisticking and dot repeatability that it is 100-1000 micrometers. If 
narrower than 100 micrometers, supply of a developer will tend to become inadequate, and if 
image concentration becomes low and exceeds 1000 micrometers, the force in which it is inferior 
to dot repeatability, or the line of magnetic force from a magnetic pole S1 restrains a magnetic 
coat carrier by the density of a breadth MAG brush becoming low will become weaker, and it will 
become easy to produce carrier adhesion. 

[0227] As for the voltage between the peaks of an alternating electric field, 300-3000V are 
desirable, and 500-1 0000Hz, preferably, it is 1000-7000Hz, and frequency can be suitably chosen 
according to a process, respectively, and can be used. In this case, the wave which changed the 
triangular wave, the square wave, the sine wave, or the Duty ratio as a wave of the AC bias for 
forming an alternating electric field is mentioned. In order to correspond to change of the 
formation speed of a toner particle image by the way, it is desirable to develop negatives by 
impressing the development bias voltage (intermittent alternation superposition voltage) which 
has discontinuous alternating current bias voltage to developer support. If applied voltage is 
lower than 300V, sufficient image concentration is hard to be obtained, and the fogging toner 
particles of the non-image section may be unable to be collected good. Moreover, when 
exceeding 5000V, through a magnetic brush, a latent image may be disturbed and an image 
quality fall may be caused. 

[0228] Since fogging picking voltage (Vback) can be made low and primary electrification of a 
photo conductor can be lowered by using the binary system developer which has the toner 
particle charged good, the reinforcement of the photo conductor life can be carried out. Although 
Vback is based also on a development system, less than [ 1 50V ] is more preferably good below 
200V. 

[0229] As contrast potential, 100-400V are preferably used so that image concentration may 
come out enough. 

[0230] In case the toner particle in contact with electrostatic latent-image support will be 
returned to a development sleeve although it is related also to process speed if frequency is 
lower than 500Hz, sufficient vibration is not given but it becomes easy to produce fogging. If it 
exceeds 10000Hz, a toner particle cannot be followed in footsteps to electric field, but it will be 
easy to cause an image quality fall. 

[0231] In order to perform development which an important thing takes out sufficient image 
concentration with the development method of this invention, and is excellent in dot 
repeatability, and does not have magnetic carrier adhesion, it is setting preferably contact width 
of face (development contact section) with the photoconductor drum 1 of the magnetic brush on 
the development sleeve 1 1 to 3-8mm. If it is difficult to satisfy sufficient image concentration 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/01/13 



29/42 ^— V 



and dot repeatability good if the development contact section is narrower than 3mm and it is 
larger than 8mm, actuation of a machine will be stopped and it will become difficult for the 
packing of a developer to break out and to fully suppress magnetic carrier adhesion. As the 
adjustment method of the development contact section, the distance of the regulation blade 1 5 
and the development sleeve 11 is adjusted, or there is a method of adjusting contact width of 
face suitably by adjusting the distance (distance between SHD) of the development sleeve 11 
and a photoconductor drum 1. 

[0232] The image formation equipment of this invention meets in the migration direction on the 
surface of a photo conductor. An electrification means, It is arranged in order of electrostatic 
latent-image means forming, the development means, and the imprint means. Between 
electrostatic latent-image means forming and a development means between an electrification 
means and electrostatic latent-image means forming between an imprint means and an 
electrification means Became independent for collecting and storing the transfer residual toner 
particle which remained on the photo conductor. You may have cleaning means, such as a 
cleaning blade, and it does not have the above-mentioned cleaning means, but after a 
development means imprints a toner image on imprint material, you may carry out to serve also 
also as the cleaning which collects the toner particles which remained to image support. 
^[0233jJn-,the^case-of reversal. development,_this^devdopmentrCoioGidence cLeaiiing.methQd^ia — — 
made in an operation of the electric field which collect toner particles from the umbra potential 
of the photo conductor by development bias to developer support, and the electric field which 
make a toner particle adhere to the bright section potential of a photo conductor from developer 
support. 

[0234] The bias of a direct current or an alternating current may be impressed not only at the 
time of development but at the time before and after development, and you may control to the 
potential which can collect the toner particles of the remainder on a photo conductor. At this 
time, direct-current bias is located between bright section potential and umbra potential. 
[0235] Moreover, since cleaning of a transfer residual toner particle is also performed by the 
electric field which are committed in the development coincidence cleaning method between a 
photo conductor and the developer support which counters the photo conductor surface through 
a developer in the case of the above-mentioned contact development method, it has potential 
the developer support surface or near the surface, and there is the need of having electric field 
in the gap where the photo conductor surface and the developer support surface are narrow. 
[0236] Moreover, it is desirable still more desirable that it is 108-1 01 4-ohmcm, and the volume- 
resistivity value of the maximum surface layer of the photo conductor of the image formation 
equipment of this invention is 109-1 01 3-ohmcm. 

[0237] If higher [ if the volume-resistivity value of the maximum surface layer of a photo 
conductor is lower than 108ohmcm t a latent image is disturbed especially under highly humid, and 
the so-called image flow may arise, and ] than 101 4-ohmcm, it is not desirable from 
electrification of a photo conductor becoming is hard to be carried out to homogeneity, and 
fogging etc. arising. 

[0238] As a configuration of a photo conductor, it is usually the same as the photo conductor 
used for image formation equipment, and is good, for example, the photo conductor of a 
configuration of preparing a conductive layer, an under-coating layer, a charge generating layer, a 
charge transportation layer, and a charge impregnation layer in order on conductive bases, such 
as aluminum and SUS, is mentioned. 

[0239] A conductive layer, an under-coating layer, a charge generating layer, and a charge 
transportation layer are usually easy to be used for a photo conductor. 

[0240] What is necessary is just to make the above-mentioned binding resin distribute suitably 
resin particles, such as an ultrafine particle of Sn02 grade, and polytetrafluoroethylene, in order 
to make a volume-resistivity value into the above-mentioned range as the maximum surface 
layer of a photo conductor, using acrylic resin, phenol resin, etc. as binding resin, when using for 
example, a charge impregnation layer. 

[0241] Moreover, in a photo conductor, the measurement of the volume-resistivity value of a 
surface layer is as follows. 
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[0242] The volume-resistivity value of the surface layer of the photo conductor in [measuring 
method of volume-resistivity value of photo conductor surface layer] this invention produces the 
layer (3 micrometers in thickness) same on the polyethylene terephthalate (PET) film which 
made the surface vapor-deposit gold as a surface layer, this is impressed with a volume- 
resistivity measuring device (4140BpAMATER(s) made from Hewlett Packard), and impresses the 
voltage of 100V in the environment of the temperature of 23 degrees C, and 65% of relative 
humidity, and measures. 

[0243] in the output of a full color image which think a halftone as important , the object for 
Magentas , the object for cyanogen , and three or more developers for yellow be use , and 
especially the image formation method of this invention be combine with the development 
system especially the digital latent image having been formed , using the developer and the 
development method of this invention , do not have the effect of a magnetic brush , and become 
possible [ develop a latent image faithfully to a dot latent image , in order for there to be nothing 
random ** ] . The rate of a high imprint can be attained by using the sharp toner particle of the 
particle size distribution which carried out the fines cut also in the imprint production process, 
therefore the halftone section and the solid section can attain high definition. 
[0244] furthermore, the share which starts the developer within a developer by combining with 
^^early^high -definition^zation^nd^using-tbeJa^ 
many — the effect of this invention which does not have an image quality fall in the copy of 
several sheets can fully demonstrate. 

[0245] In order to obtain the image which became tight more, preferably, it has a developer for 
the object for Magentas, the object for cyanogen, the object for yellow, and blacks, and the 
image which became tight by development of black being performed at the end can be presented. 

[0246] The image formation method of this invention is explained further, referring to a drawing. 
[0247] In dra wing 1 , by the magnetism which a magnet roller 2 has, the magnetic brush for 
electrification which consists of a magnetic particle 4 is formed in the surface of the conveyance 
sleeve 3, this magnetic brush is contacted on the surface of the electrophotography photo 
conductor (henceforth a "photo conductor") 1, and a photo conductor 1 is charged. 
Electrification bias is impressed to the conveyance sleeve 3 by the bias impression means which 
is not illustrated. A digital electrostatic latent image is formed in the electrified photo conductor 
1 by irradiating a laser beam 5 with the aligner which is not illustrated. The electrostatic latent 
image formed on the photo conductor 1 is developed by toner 1 6a in the developer 1 6 supported 
by the development sleeve 7 to which a magnet roller 6 is connoted and development bias is 
impressed by the bias impression equipment which is not illustrated. 

[0248] A developer 8 is divided by the septum 13 at the developer room R1 and the churning 
room R2, and the developer conveyance screws 12 and 14 are installed, respectively. The toner 
stockroom R3 in which the toner 9 for supply was held above the churning room R2 is installed, 
and the opening 10 of the toner is established in the lower part of a stockroom R3. 
[0249] By rotating, the developer conveyance screw 14 is conveyed to an one direction along 
with the longitudinal direction of the development sleeve 7, agitating the developer in the 
developer room R1. the developer which the opening which is not in the near side of drawing and 
a back side a drawing example is prepared in the septum 13, and was conveyed by one side of 
the developer room R1 on the screw 14 is sent into the churning room R2 through the opening 
of the septum 13 of the one side of it, and is received and passed to the developer conveyance 
screw 12. Agitating the toner supplied from the developer in the churning room R2, the developer 
which received from the developer room R1 and was passed, and the toner stockroom R3, and 
mixing [ it is contrary to a screw 14, and ], a screw 14 conveys the inside of the churning room 
R2 to hard flow, and the hand of cut of a screw 12 sends it into the developer room R1 through 
the opening of another side of a septum 13. 

[0250] In order to develop the electrostatic latent image formed on the photo conductor 1, the 
developer 16 in the developer room R1 is pumped up by the magnetism of a magnet roller 6, and 
is supported by the surface of the development sleeve 7. After the developer supported on the 
development sleeve 7 is conveyed by the regulation blade 15 with rotation of the development 
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sleeve 7 and is regulated by the developer thin layer of proper thickness there, it reaches the 
development field to which the development sleeve 7 and the photo conductor 1 countered. The 
magnetic pole (development music) N1 is located in the part corresponding to the development 
field of a magnet roller 6, the development pole N1 forms a development magnetic field in a 
development field, a developer carries out a chain-like cluster by this development magnetic 
field, and the magnetic brush of a developer is generated by the development field. And a 
magnetic brush contacts a photo conductor 1, the toner adhering to the surface of the toner 
adhering to a magnetic brush and the development sleeve 7 transfers to the field of the 
electrostatic latent image on a photo conductor 1 by the reversal development, it adheres, an 
electrostatic latent image is developed, and a toner image is formed. 

[0251] The developer which passed through the development field is returned in a developer 8 
with rotation of the development sleeve 7, is stripped off from the development sleeve 7 by a 
magnetic pole S1 and the rebounding magnetic field between S2, in the developer room R1 and 
the churning room R2, falls and are collected. 

[0252] If the travelers check ratio (the mixing ratio of a toner and a carrier, i.e., toner 
concentration in a developer) of the developer 16 in a developer 8 decreases by the above- 
mentioned development, the churning room R2 will be supplied in the amount which looked at the 
- toner 9 in the amount consumed in development, and-existed from the -lonen stockroom, R3,-and 
travelers check of a developer 16 will be maintained at the specified quantity. The toner 
concentration detection sensor 1 1 which measures change of the permeability of a developer 
using the inductance of a coil is used for detection of the travelers check ratio of the developer 
16 in the container 8. This toner concentration detection sensor has the coil which is not 
illustrated inside. 

[0253] The regulation blade 15 which is arranged under the development sleeve 7 and regulates 
the thickness of the developer 16 on the development sleeve 7 is the nonmagnetic blade 15 
produced by aluminum or the non-magnetic material like SUS316. 150-800 micrometers of the 
sleeve [ edge and 7th page of a development sleeve ] distance are 250-700 micrometers 
preferably. If this distance is smaller than 150 micrometers, while a magnetic carriers condensing 
and being easy to produce nonuniformity in a plugging developer layer in the meantime, it is hard 
to apply a developer required to perform good development, and a development image with much 
nonuniformity with thin concentration is easy to be formed. In order to prevent ununiformity 
spreading (the so-called blade ******) by the unnecessary particle intermingled in a developer, 
this distance has desirable 150 micrometers or more. If larger than 800 micrometers, while the 
amount of developers applied to up to the development sleeve 7 will increase, it will be hard to 
perform regulation of predetermined developer thickness and adhesion of a magnetic carrier 
particle in a photo conductor 1 will increase, circulation of a developer and the development 
regulation with the regulation blade 15 become weaker, and TORIBO of a toner falls and fogging- 
comes to be easy. 

[0254] A motion becomes late as this magnetic carrier particle layer separates from the sleeve 
surface by the equilibrium of the restraint based on magnetic force and gravity, and the 
conveyance force to the migration direction of the development sleeve 7, even if the rotation 
drive of the development sleeve 7 is carried out in the direction of an arrow head. It falls under 
the effect of gravity. 

[0255] Therefore, by choosing suitably the arrangement location of Electrodes N and N, the 
fluidity of a magnetic carrier particle, and magnetic properties, a magnetic carrier particle layer is 
conveyed in the magnetic pole N1 direction, and forms the moving bed, so that it is close to a 
sleeve. By migration of this magnetic carrier particle, a developer is conveyed with rotation of 
the development sleeve 7 to a development field, and development is presented. 
[0256] Moreover, imprint material is fixed to the toner image which the developed toner image 
was imprinted on the imprint material (record material) 17 conveyed by the imprint blade 18 
which is the imprint means by which imprint bias impression is carried out with the bias 
impression means 19, and was imprinted on imprint material by the anchorage device which is 
not illustrated. In an imprint production process, in an electrification production process, the 
transfer residual toner which remained on the photo conductor 1, without imprint material 
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imprinting has electrification adjusted, and are collected at the time of development. 
[0257] Drawing 3 shows the schematic diagram which applied the image formation method of this 
invention to full color image formation equipment. Moreover, it does not have the cleaning means 
with which it became independent for collecting and storing the transfer residual toner which 
remained on the photo conductor also in the full color image formation equipment in drawing 3 , 
but after a development means imprints a toner image on imprint material, the development 
coincidence cleaning method of collecting the toners which remained to image support is 
performed. 

[0258] The 1st image formation unit Pa, the 2nd image formation unit Pb, the 3rd image 
formation unit Pc, and the 4th image formation unit Pd are put side by side on the main part of 
full color image formation equipment, and the image of a respectively different color is formed on 
imprint material through the process of latent-image formation, development, and an imprint 
[0259] About the configuration of each image formation unit put side by side to image formation 
equipment, the 1st image formation unit Pa is mentioned as an example, and is explained. 
[0260] The 1 st image formation unit Pa possesses with a diameter [ as electrostatic latent- 
image support ] of 30mm photo conductor 20a, and this photo conductor 20a is rotated in the 
direction of arrow head a. Primary electrification machine 21a as an electrification means is 
.arranged-so. that. the ^magnetic brush for.:electrification : :formed Jn, the surface^ of ~a..sleeve-with -a. 
diameter of 16mm may contact the surface of photo conductor 20a. Laser beam 22a is irradiated 
by the aligner which is not illustrated, in order to form an electrostatic latent image in photo 
conductor 20a to which the surface is charged in homogeneity by primary electrification machine 
21a. Developer 23a as a development means for developing the electrostatic latent image 
currently supported on photo conductor 20a, and forming a color toner image holds the color 
toner. Imprint blade 24a as an imprint means imprints the color toner image formed in the 
surface of photo conductor 20a to the field of the imprint material (record material) conveyed by 
the belt-like imprint material support 25. This imprint blade 24a may impress imprint bias in 
contact with the rear face of the imprint material support 25. 

[0261] After the 1st image formation unit Pa is primarily charged in homogeneity in photo 
conductor 20a by primary electrification machine 21a, Form an electrostatic latent image in a 
photo conductor by aligner 22a, and an electrostatic latent image is developed using a color 
toner by developer 23a. It imprints on the surface of imprint material by impressing imprint bias 
from imprint blade 24a which contacts [ material / imprint ] the rear-face side of the imprint 
material support 25 of the shape of a belt which carries out support conveyance in the 1st 
imprint section (contact location of a photo conductor and imprint material) in this developed 
toner image. 

[0262] If a toner is consumed by development and a travelers check ratio falls, the fall will be 
detected by the toner concentration detection sensor 26 which measures change of the 
permeability of a developer using the inductance of a coil, and a toner will be supplied from toner 
bottle 27for supply a according to the consumed amount of toners. In addition, the toner 
concentration detection sensor 26 has the coil which is not illustrated inside. 
[0263] This image formation equipment puts side by side four image formation units of the 2nd 
image formation unit Pb from which the color of the color toner held by the developer differs 
with the same configuration as the 1 st image formation unit Pa, the 3rd image formation unit Pc, 
and the 4th image formation unit Pd. For example, to a Magenta toner and the 3rd image 
formation unit Pc, a black toner is used for a cyanogen toner and the 4th image formation unit 
Pd, respectively, and the imprint of a up to [ the imprint material of each color toner ] is 
performed one by one to the 1st image formation unit Pa in the imprint section of each image 
formation unit at a yellow toner and the 2nd image formation unit Pb. At this production process, 
doubling registration, on the same imprint material, by one migration of imprint material, after 
piling up each color toner and ending, imprint material is separated from on the imprint material 
support 25 by the separation electrification machine 28, and it is sent by the conveyance means 
like a conveyance belt at an anchorage device 29, and the last full color image is obtained by 
only one fixing. 

[0264] An anchorage device 29 has the fixing roller 30 with a diameter [ of a pair ] of 40mm, and 
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the pressurization roller 31 with a diameter of 30mm, and the fixing roller 30 has the heating 
means 32 and 33 inside. 

[0265] An operation of heat and a pressure is fixed to the color toner image which is not 
established [ which was imprinted on imprint material ] on imprint material by passing the 
pressure-welding section of the fixing roller 30 of this anchorage device 29, and the 
pressurization roller 31. 

[0266] In drawing 3 , the imprint material support 25 is an endless belt-like member, and moves 
this belt-like member in the direction of arrow head e with the driving roller of 34. It is a thing, in 
order that it may be imprint belt cleaning equipment 35 and the belt follower roller 36, it may 
have the belt electric discharge machine 37 and the resist roller 38 of a pair may otherwise 
convey the imprint material in an imprint material electrode holder to the imprint material 
support 25. 

[0267] It is possible to replace with the imprint blade which contacts the rear—face side of 
imprint material support as an imprint means, and to use the contact imprint means which can 
direct impress imprint bias in contact with the rear-face side of the imprint material support like 
a roller-like imprint roller. 

[0268] Furthermore, it is also possible to use the non-contact imprint means which imprints by 
impressing imprint bias-^ram the-cotona^electrical-charging jTiachine arranged-by^non-coiatact^at--, 
the rear-^ace side of the imprint material support which replaces with the above-mentioned 
contact imprint means, and is generally used. 

[0269] However, it is more desirable to use a contact imprint means at the point which can 

control the yield of the ozone at the time of imprint bias impression. 

[0270] 

[Example] Hereafter, although this invention is concretely explained using an example, this 
invention is not limited to these. 

[0271] The particle size distribution of the toner particle manufactured below are based on the 
following measuring method. 

[0272] As a [particle-size-distribution measuring method of toner particle] measuring device, 
Coulter counter TA-II or the coal tar multi-sizer II (coal tar company make) is used. The 
electrolytic solution prepares a NaCI aqueous solution about 1% using the 1st class sodium 
chloride. For example, ISOTON-II (made in coal tar scientific Japan) can be used. As a measuring 
method, as a dispersant, 0.1 -5ml (preferably alkylbenzene sulfonates) of surfactants is added, 
and 2-20mg of test portions is further added into 100-1 50ml of said electrolysis aqueous 
solutions. The electrolytic solution which suspended the sample performs distributed processing 
for about 1-3 minutes with an ultrasonic distribution vessel, and it computes the volume 
integral cloth of a toner, and number distribution by measuring the volume and the number of a 
toner particle for every channel with a measuring device in the first half, using 100-micrometer 
aperture as an aperture. And it asks for the mass mean particle diameter (D4) (let the median of 
each channel be the central value for every channel) of the toner of mass criteria for which it 
asked from the volume integral cloth of a toner particle. As a channel, 13 2.00-2.52 micrometers; 
2.52-3.17 micrometers; 3.17-4.00 micrometers; 4.00-5.04 micrometers; 5.04-6.35 micrometers; 
6.35-8.00 micrometers; 8.00-10.08 micrometers; 10.08-12.70 micrometers; 12.70-16.00 
micrometers; 16.00-20.20 micrometers; 20.20-25.40 micrometers; 25.40-32.00 micrometers; 
32.00-40.30 micrometers channels are used. 

[0273] Manufacture of <1> toner particle: After supplying the 0.1 M-Na3P04 aqueous-solution 
450 mass section to the <manufacture of toner particle 1> ion-exchange-water 710 mass 
section and warming at 60 degrees C, it agitated in 13000rpm using TK type homomixer (product 
made from special opportunity-ized industry). The 1.0 M-CaCI2 aqueous-solution 68 mass 
section was gradually added to this, and basin system data medium of pH6 containing a calcium 
phosphate compound was obtained. 

[0274] On the other hand, - styrene The 1 60 mass sections and n-butyl acrylate 34 mass 
sections and a copper-phthalocyanine pigment Six mass sections and G t-butyl salicylic-acid 
metallic compounds Two mass sections and saturated polyester Ten mass sections (acid- 
number 1 0 mgKOH/g, peak molecular weight 8500) 
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- Monoester wax 30 mass sections (Mw:500, Mn:400, Mw/Mn:1.25) 

The above-mentioned material was warmed at 60 degrees C, TK type homomixer (product made 
from special opportunity-ized industry) was used, and it dissolved and distributed in 12000rpm at 
homogeneity. Polymerization initiator 2 and 2'-azobis (2,4-dimethylvaleronitrile) 10g was 
dissolved in this, and the polymerization nature monomer constituent was prepared. 
[0275] The polymerization nature monomer constituent was thrown in in said basin system data 
medium, it agitated for 10 minutes by 10000rpm by the KUREA mixer (M Technique Co., Ltd. 
make) under 65 degrees C and N2 ambient atmosphere, and the polymerization nature monomer 
constituent was corned. Then, the temperature up was carried out to 80 degrees C, and the 
polymerization reaction of 8 hours was performed, maintaining pH to 6, agitating basin system 
data medium by the paddle impeller. 

[0276] After polymerization reaction termination, it cooled, and after adding the hydrochloric acid 
and dissolving a calcium phosphate compound, filtration, rinsing, desiccation, and a classification 
were carried out and the polymerization particle (toner particle) was obtained, so that it might be 
set to pH2. 

[0277] As opposed to the obtained polymerization particle (toner particle) 100 mass section two 
sorts of following external additives with a Henschel mixer (Mitsui Mining Co., Ltd. make) The 1st 
_extemaL additive of^the-foUowingwas- added as,*.*****..the. 1st outside,. outside. f or J. jniruote 
was performed at the rotational frequency of 1900rpm, the 2nd external additive of the following 
was added as ****** the 2nd outside after that, ** outside for 7 minutes was performed at the 
rotational frequency of 1700rpm, and ****** was performed outside for [ total ] 8 minutes. 
[0278] Then, coarse grain was removed by the screen of 300 meshes (53 micrometers of 
openings), and the cyanogen toner particle 1 of negative electrification nature was obtained. The 
mass mean particle diameter of the cyanogen toner particle 1 was 7.8 micrometers, it was 
average circularity 0.974, and, for the toner particle 2 micrometers or less, the rate of isolation 
of a titanium oxide particle (Yt) was [ the rate of isolation of a silica particle (Ys) ] 0.04% 18.5% 
several 7.9%. 

[0279] (1) The 1st external additive (hydrophobic titanium oxide particle 0.7 mass section) 
It is the object which carried out hydrophobing processing in the n-hexyl trimethoxysilane 12 
mass section in water data medium to the titanium oxide particle 100 mass section, and a BET 
specific surface area is 100m2/g, and is 35nm in number mean particle diameter on a toner 
particle. 

[0280] (2) The 2nd external additive (hydrophobic silica particle 0.7 mass section) 

Hydrophobing processing is carried out in the hexamethyldisilazane 10 mass section in a gaseous 

phase to the silica particle 100 mass section, and a BET specific surface area is 40m2/g, and is 

32nm in number mean particle diameter on a toner particle. 

[0281] 

<Manufacture of toner particle 2> and terephthalic-acid / fumaric-acid / trimellitic anhydride/ 
Polyester resin which consists of a derivative of bisphenol A The 100 mass sections and a 
copper^phthalocyanine pigment The aluminum compound of 4 mass sections and a G t-butyl 
salicylic acid The Henschel mixer performed preliminary mixing enough, melting kneading was 
carried out with the 2 shaft extrusion type kneading machine, and coarse grinding of the 4 mass 
sections above-mentioned material was carried out to about about 1-2mm using the hammer mill 
after cooling, and, subsequently it was pulverized with the pulverizer by the mechanical-cable- 
type grinding method (product made from the Kawasaki Steel **** Co.). The pulverizing object 
furthermore obtained was classified and the cyanogen toner particle of the negative frictional 
electrification nature whose weighted mean particle size is 6.8 micrometers was obtained. 
[0282] To the obtained cyanogen toner particle, two sorts of external additives were **(ed) 
outside like manufacture of the cyanogen toner particle 1, and the cyanogen toner particle 2 of 
negative electrification nature was prepared to it For the toner particle of the mass mean 
particle diameter of 6.8 micrometers, and 0.957 or 2 micrometers or less of average circularity, 
the rate of isolation of a titanium oxide particle (Yt) was [ the rate of isolation of a silica particle 
of the cyanogen toner particle 2 (Ys) ] 0.06% 35.6% several 31.2%. 

[0283] In the example of manufacture of the <manufacture of toner particle 3> toner particle 1, 
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the rate of isolation of a silica particle (Ys) obtained [ the rate of isolation of a titanium oxide 
particle (Yt) ] 4.12% of cyanogen toner particle 3 52.3% similarly instead of the Henschel mixer 
except using a V type blender. 

[0284] The polymerization particle (toner particle) of a Magenta color was obtained like 
manufacture of the toner particle 1 except using the quinacridone pigment 1 2 mass section 
instead of a <manufacture of toner particle 4> copper-phthalocyanine pigment. Two sorts of 
external additives were **(ed) outside like manufacture of the toner particle 1 to the obtained 
polymerization particle, and the Magenta toner particle 4 of negative electrification nature was 
prepared. For the toner particle of the mass mean particle diameter of 7.7 micrometers, and 
0.975 or 2 micrometers or less of average circularity, the rate of isolation of a titanium oxide 
particle (Yt) was [ the rate of isolation of a silica particle of the Magenta toner particle 4 (Ys) ] 
0.07% 22.3% several 8.3%. 

[0285] The polymerization particle (toner particle) of yellow was obtained like manufacture of the 
toner particle 1 except carrying out 4 mass sections use of 6 mass sections and the solvent 
yellow 93 for the C.I. pigment yellow 180 instead of a <manufacture of toner particle 5> copper- 
phthalocyanine pigment. The external additive was **(ed) outside like manufacture of the toner 
particle 1 to the obtained polymerization particle, and the yellow toner particle 5 of negative 
^electrification nature^waapcepared. For_theJ:oner par±icteJ).9.73 or. 2-mLcrometers-ocJess, the-^-— 
rate of isolation of a titanium oxide particle (Yt) was [ the mass mean particle diameter of 7.4 
micrometers, and average circularity / the rate of isolation of a silica particle of the yellow toner 
particle 5 (Ys) ] 0.06% 20.0% several 10.5%. 

[0286] The polymerization particle (toner particle) of a black color was obtained like manufacture 
of the toner particle 1 except using the carbon black 15 mass section instead of a <manufacture 
of toner particle 6> copper-phthalocyanine pigment. The external additive was **(ed) outside like 
manufacture of the toner particle 1 to the obtained polymerization particle, and the black toner 
particle 6 of negative electrification nature was prepared. For the toner particle 0.978 or 2 
micrometers or less, the rate of isolation of a titanium oxide particle (Yt) was [ the mass mean 
particle diameter of 8.4 micrometers, and average circularity / the rate of isolation of a silica 
particle of the black toner particle 6 (Ys) ] 0.09% 27.5% several 6.8%. 

[0287] In manufacture of the <manufacture of toner particle 7> toner particle 1 as a silica 
Hydrophobing processing is carried out in the hexamethyldisilazane 20 mass section in a gaseous 
phase to the silica pulverized coal 100 mass section. It is made the same except using the silica 
which a BET specific surface area is 230m2/g, and is the number mean particle diameter of 7nm 
on a toner particle. The rate of isolation of a titanium oxide particle (Yt) obtained [ the toner 
particle of the mass mean particle diameter of 7.5 micrometers, and 0.980 or 2 micrometers or 
less of average circularity ] the cyanogen toner particle 7 whose rate of isolation of a silica 
particle (Ys) is 0.01% 22.5% several 7.7%. 

[0288] The <manufacture of toner particle 8> toner particle 1 was further processed by high 
BURITAIZA (the Nara machine company make), and the rate of isolation of a silica particle (Ys) 
obtained [ the rate of isolation of a titanium oxide particle (Yt) ] 0.00% of cyanogen toner particle 
8 2.5%. 

[0289] The cyanogen toner particle of the example 2 of <manufacture of toner particle 9> 
manufacture was further processed by high BURITAIZA (the Nara machine company make), and 
the rate of isolation of a titanium oxide particle (Yt) obtained [ the toner particle of the mass 
mean particle diameter of 7.1 micrometers, and 0.963 or 2 micrometers or less of average 
circularity ] the cyanogen toner particle 9 whose rate of isolation of a silica particle (Ys) is 0.05% 
25.90% several 22.1%. 

[0290] In the example 1 of <manufacture of toner particle 10> manufacture, it is made the same 
the ****** and 2nd outside the 1st outside except making the rotational frequency of the 
Henschel mixer in ****** the same as that of 1900rpm. The rate of isolation of a silica particle 
(Ys) obtained [ the toner particle of the mass mean particle diameter of 7.8 micrometers, and 
0.975 or 2 micrometers or less of average circularity ] the cyanogen toner particle 10 whose rate 
of isolation of a titanium oxide particle (Yt) is 2.50% 0.01% several 7.5%. 

[0291] In the example 1 of <manufacture of toner 11> manufacture, it is made the same the 
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1200rpm and 2nd outside the 1st outside except setting the rotational frequency of a Henschel 
mixer [ in / for the rotational frequency of the Henschel mixer in ****** / ****** ] to 1500rpm. 
The rate of isolation of a silica particle (Ys) obtained [ the toner particle of the mass mean 
particle diameter of 7.8 micrometers, and 0.975 or 2 micrometers or less of average circularity ] 
the cyanogen toner particle 1 1 whose rate of isolation of a titanium oxide particle (Yt) is 42.50% 
3.10% several 8.3%. 

[0292] In the example 1 of <manufacture of toner particle 12> manufacture, it is made the same 
except **(ing) two sorts of external additives coincidence outside 1 time of outside by ****** 
(it being ** outside for 6 minutes at the rotational frequency of 1 700rpm with a Henschel mixer). 
The rate of isolation of a titanium oxide particle (Yt) obtained [ the toner particle of the mass 
mean particle diameter of 7.6 micrometers, and 0.976 or 2 micrometers or less of average 
circularity ] the cyanogen toner particle 12 whose rate of isolation of a silica particle (Ys) is 
2.31% 48.70% several 7.8%. 
[0293] 

Manufacture of <2> magnetism carrier particle: <Manufacture of the magnetic carrier particle 1>, 
and a phenol (hydroxybenzene) The formalin aqueous solution of 50 mass sections and 37 mass 
% 80 mass sections and water Surface treatment was carried out by 50 mass sections and the 
silane system coupling agent Magnetite particle 280 mass volume-resistivity- value (era) 50% — - 
particle size of 0.22 micrometers, the sections of 3x105ohms 

- Surface treatment was carried out by the silane system coupling agent. 20alpha-Fe 3 particle 
1 20 mass volume-resistivity value (cm) 50% particle size of 0.38 micrometers, the sections of 
6x109ohms 

- Aqueous ammonia of 25 mass % Paying the 1 5 mass sections above-mentioned ingredients to 
a 4 Thu openings flask, and carrying out churning mixing, temperature up maintenance was 
carried out and it was made to react and harden for 120 minutes to 85 degrees C in 60 minutes. 
After cooling to 30 degrees C after that and adding the water of the 500 mass sections, the 
supernatant was removed, and precipitate was rinsed and it was air-dry. Subsequently, this was 
dried at 150-180 degrees C under reduced pressure (665Pa=5mmHg) for 24 hours, and the 
magnetic carrier core (A) which uses phenol resin as binder resin was obtained. The water of 
adsorption of 0.4 mass % after 24hr neglect existed in the magnetic carrier core (A) 30 degrees 
C / 80%. 

[0294] To the surface of the obtained magnetic carrier core (A), it is the following general 
formula (3). 
[0295] 
[Formula 2] 

NH 2 -CH2CH2CH 2 -Si— (OCH 3 ) 3 (3) 

It came out and the 5 mass % methanol solution of gamma-aminopropyl trimethoxysilane 
expressed was applied. 

[0296] The surface of a magnetic carrier core particle (A) was processed by 0.2 mass %gamma- 
aminopropyl trimethoxysilane. The methanol was volatilized during spreading, applying, continuing 
and impressing shearing stress to a magnetic carrier core (A). It is [0297] to the surface of a 
magnetic carrier core particle (A). 
[Formula 3] 

NH2CH 2 CH2CH2-SI— g 
******(ing) was checked. 

[0298] After diluting silicone resin SR2410 (the Toray Industries Dow Corning make) with 
toluene, agitating the magnetic carrier core particle (A) processed by the silane coupling agent of 
the above-mentioned processing inside of a plane at 70 degrees C so that it may become 20% as 
silicone resin solid content, it added under reduced pressure and resin covering of 0.5 mass % 
was performed. 

[0299] Henceforth, after having performed 140 degrees C and 2-hour heat treatment under the 
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ambient atmosphere by nitrogen gas after volatilizing toluene, and unfolding condensation, 
agitating under the ambient atmosphere of nitrogen gas for 2 hours, the coarse grain more than 
200 mesh (75-micrometer opening) was removed, and the magnetic carrier particle 1 was 
obtained. 

[0300] SF-1 of the obtained magnetic carrier particle 1 was saturation magnetization 41Am2/kg 
[ in / particle size / 108 or 50% / in 36 micrometers and a volume-resistivity value / 9x1013- 
ohmcm and 79.6 kA/m ], residual magnetization was 5.3Am2/kg, true specific gravity was 3.71, 
and bulk density was 1.87 g/cm3. 

[0301] The manufacture:<manufacture of photo conductor 1> photo conductor of <3> photo 
conductors is a photo conductor using the organic photo conductive material for negative 
electrification, and prepared five layers of stratum functionale on the cylinder made from 
phi30mm aluminum. 

[0302] The 1st layer is a conductive layer and is a conductive particle distribution resin layer 
with a thickness of about 20 micrometers prepared in order to accustom the defect of an 
aluminum cylinder etc., and in order to prevent generating of AMORE by reflection of laser 
exposure. 

[0303] The 2nd layer is a positive charge impregnation prevention layer (under-coating layer), 
.and. is^a with, a~thickness .of about.:! :mk^ojrieterJ3y~which,played;rote 

negative charge with which positive charge poured in from aluminum base was charged on the 
photo conductor surface, and resistance adjustment was carried out with 6-66-61 0-1 2-nylon 
and methoxymethyl-ized nylon at 106-ohm and cm degree inside resistive layer. 
[0304] The 3rd layer is a charge generating layer, is a layer with a thickness of about 0.3 
micrometers which distributed the pigment of a JISUAZO system to resin, and generates a 
positive negative charge pair by receiving laser exposure. 

[0305] It is a charge transportation layer, and the 4th layer distributes a hydrazone to 
polycarbonate resin, and is a P-type semiconductor. Therefore, the negative charge charged on 
the photo conductor surface cannot move this layer, but only the positive charge generated in 
the charge generating layer can be conveyed to the photo conductor surface. 
[0306] the 5th layer — a charge impregnation layer — it is — the acrylic resin of a photoresist 
— SnO — 2 ultrafine particle, the contact time of live-part material and a photo conductor is 
made to increase further, and in order to perform uniform electrification, a tetrafluoroethylene 
resin particle with a particle size of about 0.25 micrometers is distributed. Specifically, 1.0 mass 
% distribution of 20 mass % and a dispersant is done [ Sn02 particle with a particle size of about 
0.03 micrometers which the oxygen deficiency mold formed into low resistance ] for 120 mass % 
and also a tetrafluoroethylene resin particle to resin. 

[0307] The volume-resistivity value of the surface layer of a photo conductor 1 fell even to 
8x101 1-ohmcm compared with having been 5x1015-ohmcm in the case of the electric charge 
transportation layer simple substance by this. 

[0308] manufacture <manufacture of magnetic particle a> MgO of the magnetic particle used for 
<4> live-part material — 10 mass sections and MnO — 10 mass sections and Fe 203 — 80 
mass sections — after having calcinated at 1300 degrees C after carrying out addition mixing 
and corning water after each atomizing, and adjusting grain size, the ferrite core material 
(saturation magnetization 63Am2/kg) with a mean particle diameter of 22 micrometers was 
obtained. 

[0309] Surface treatment of the thing which made the toluene 99 mass section / water 1 mass 
section mix the isopropoxy TORIISO stearoyl titanate 10 mass section was carried out to this 
ferrite core material so that it might become the 0.1 mass sections, and the magnetic particle a 
whose particle size is 25.5 micrometers and whose volume-resistivity value is 7x107-ohmcm was 
obtained 50%. 

[0310] [Example 1] The magnetic carrier particle 1 (92 mass sections) and the cyanogen toner 
particle 1 (8 mass sections) which were obtained above were mixed by the V shaped rotary 
mixer, and it considered as the binary system cyanogen developer 1. 

[0311] Next, as the developer of the commercial copying machine GP55 (Canon make) was 
shown in drawing 1 , it converted. Specifically, what adjusted the shape of surface type for the 
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phi16mm SUS sleeve to surface roughness Rz=1 2.0micrometer by sandblasting processing as a 
development sleeve was used. 

[0312] As live-part material, a magnetic particle a is used using the magnetic brush 
electrification machine shown in drawing 1 , hard flow is rotated at 100% to the contact section 
of a photo conductor, superposition impression of the direct-current/alternating current electric 
field (-700V or 1.5kHz /, 1.2kVpp) is carried out, and a photo conductor 1 is electrified. 
Moreover, it converted into the configuration which removed the cleaning unit, set it as 
development contrast 250V and reversal contrast- 1 50V with fogging, impressed the development 
bias which has the discontinuous alternating voltage of drawing 2 from the development bias 
impression means of a non-** Fig., and changed into the roller with which the heating roller and 
the pressurization roller covered 1.2 micrometers of surfaces with PFA (ethylene tetrafluoride- 
perfluoroalkylvinyl ether copolymer) for the anchorage device, and removed the oil spreading 
device. 

[0313] The original manuscript of 25% of image area was used, and 23 degrees C / 60% (it is 
hereafter indicated also as "N/N"). 23 degrees C / 5% (it is hereafter indicated also as "N/L"), 
the **** trial was performed using CLC80g paper (CANON SALES CO., INC. make), respectively, 
and it evaluated in 32.5 degrees C / 90% (it is hereafter indicated also as "H/H") of each 

-_envkonraent.based on-thevfollowing-evaluation methods^^^^. ^^, ^ -.,.--...,. T ^_„.-- 

[0314] Although the result was shown in a table 1, the good result was obtained as shown in a 
table 1. 

[0315] (1) [mage concentration image concentration is a reflection density meter. X-Rite504 
(product made from X-Rite) was used, and it measured as relative concentration of four angles 
of the image formed in CLC80g paper (CANON SALES CO., INC. make) by original image 
concentration 1.5, and a central five-point average. 

[0316] (2) halftone repeatability original image concentration 0.4 — using — (1) — relative 
concentration was measured similarly and it measured as a maximum concentration difference of 
five points. 

O More than less than [ less than / :0.00-0.05O:0.05-0.10 / **:0.10-0.15 ] x:0.15[0317] (3) 
Fogging **** was carried out and the average reflectance Dr of a front regular paper (%) was 
measured in RIFUREKUTO meter ("REFLECTOMETER MODEL TC-6DS" by Tokyo Denshoku 
Co., Ltd.). On the other hand, the solid white image was usually ****(ed) in the paper, and, 
subsequently the reflection factor Ds of a solid white image (%) was measured. Fogging (%) is 
computed from the following type. 
[0318] Fog(%)=Dr(%)-Ds(%) 

O More than less than [ less than / less than / :0.4% / 0:0.4-0.8% / **:0.8-1.2% ] x:1.2%[0319] 
[Example 1 of a comparison] In the example 1, since halftone repeatability fell with the H/H 
Shimojo affair and fogging control also got worse except using the cyanogen toner particle 2 as 
shown in a table 1 when carried out similarly, it stopped only by having evaluated the part. Since 
the average circularity of a toner particle is small, and the electrification homogeneity of a toner 
particle fell, this is guessed. 

[0320] [Example 2 of a comparison] In the example 1, since image concentration nonuniformity 
got worse with the H/H Shimojo affair as shown in a table 1 and fogging control also got worse 
except using the cyanogen toner particle 3 when carried out similarly, it stopped only by having 
evaluated the part. Since the rate of isolation of an external additive is large, and the 
electrification homogeneity of a toner particle fell, this is guessed. 

[0321] [Example 3 of a comparison] In the example 1, except using the cyanogen toner particle 
8, when carried out similarly, as shown in a table 1, fogging got worse on the **** conditions 
under N/L, and image concentration fell. Since the rate of isolation of an external additive is 
small, the fluidity of a toner particle falls and it is guessed that this is a sake. 
[0322] [Example 2] In the example 1, except using the cyanogen toner particle 7, although 
fogging control got worse slightly when carried out similarly, as shown in a table 1, the good 
result was obtained. Since the diameter of a primary particle of a silica is small, the embedding of 
this to the toner particle surface increases a little, and it is guessed because circulation of a 
developer became an ununiformity a little. 
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[0323] [Example 3] In the example 1, except using the cyanogen toner particle 9, although 
fogging control got worse under N/L and halftone repeatability got worse a little under H/H when 
carried out similarly, as shown in a table 1, the good result was obtained. Since the average 
circularity of a toner particle is small a little, this is guessed because electrification nature 
became an ununiformity a little. 

[0324] [Example 4] In the example 1, except using the cyanogen toner particle 10, although 
fogging control and halftone repeatability got worse a little under N/L when carried out similarly, 
as shown in a table 1, the good result was obtained. Since the rate of isolation of an external 
additive is small a little, this is guessed because the fluidity became an ununiformity a little. 
[0325] [Example 5] In the example 1, except using the cyanogen toner particle 11, although 
fogging control and halftone repeatability got worse a little under H/H when carried out similarly, 
as shown in a table 1, the good result was obtained. Since the rate of isolation of an external 
additive is large a little, this is guessed because electrification nature became an ununiformity a 
little. 

[0326] [Example 6] When the yellow toner particle 5, the Magenta toner particle 4, the cyanogen 
toner particle 1, and the black toner particle 6 were used and the full color image was created 
using the image formation equipment of drawing 3 , as shown in a table 1, the good result was 

obtainedJike the.example^l ^_ ^. _ ^ 

[0327] [Example 7] The developer used for the example 1 was used, Sleeve Rz was set to 4 
micrometers, 7 micrometers, 12 micrometers, 14 micrometers, and 18 micrometers, the image 
ratio was changed with 2%, 6%, 10%, 25%, 35%, and 50%, and **** of 2000 sheets was continuously 
performed under N/N. A result is shown in a table 2. 

[0328] When Rz is smaller than a table 2, it turns out that fogging increases in the field where an 
image ratio is high, and it is easy to produce an image concentration fall. On the other hand, 
when Rz is large, it turns out that halftone repeatability falls. 

[0329] [Example 8] In the example 1, although fogging got worse a little except using the 

cyanogen toner particle 12 as shown in a table 1 when carried out similarly, image concentration 

and halftone repeatability were good. Since the rate of isolation of a titanium oxide particle is 

large a little, this is guessed because the electrification property became unstable. 

[0330] 

[A table 1] 
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[0331] 
[A table 2] 
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[0332] 

[Effect of the Invention] According to this invention, by controlling the rate of isolation of the 
titanium oxide particle as an external additive, and a silica particle, even if it uses the original 
manuscript of various image ratios, the full color image which a poor image does not produce is 
offered. Furthermore, by using a polymerization toner particle, the stress within a development 
counter is mitigated and it becomes possible to offer a rear-spring-supporter highly minute 
image at a long period of time. 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing which is the gestalt of one operation of the image formation equipment of 
this invention is shown. 

[Drawing 2] The bias which has the discontinuous alternating current electric field of the 
development bias used for the image formation equipment used in the example 1 is shown. 
[Drawing 3] Drawing which is the gestalt of one operation of the full color image formation 
equipment of this invention is shown. 

[Drawing 4] Drawing explaining the equipment which measures the volume-resistivity value of 
the magnetic carrier of this invention is shown. 
[Description of Notations] 

1 Photoconductor Drum 

2 Magnet Roller 

3 Conveyance Sleeve 

4 Magnetic Particle 

5 Laser Light 

6 Magnet Roller 

7 Development Sleeve 

8 Developer 

9 Toner Particle 

1 0 Opening of the Toner Particle 

1 1 Toner Concentration Detection Sensor 

1 2 Developer Conveyance Screw 

13 Septum 

1 4 Developer Conveyance Screw 

15 Regulation Blade 

16 Developer 

17 Imprint Material (Record Material) 

18 Imprint Blade 

1 9 Bias Impression Means 

Pa, Pb, Pc, Pd Image formation unit 

20a Photo conductor 

21a Primary electrification machine 

22a Laser light 

23a Developer 

24a Imprint blade 

25 Imprint Material Support 

26 Toner Concentration Detection Sensor 
27a The toner particle container for supply 

28 Separator Electrical Machinery 

29 Anchorage Device 

30 Fixing Roller 
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31 Pressurization Roller 

32 Heating Apparatus 

33 Heating Apparatus 

34 Driving Roller 

35 Imprint Belt Cleaning Equipment 

36 Belt Follower Roller 

37 Belt Electric Discharge Machine 

38 Resist Roller 

39a The opening of the toner particle 
40 Imprint Material Feeding Roller 
41a Bias impression means 

42 Fixing Roller Cleaning Member 

43 Electrode 

44 Electrode 

45 Guide Ring 

46 Ammeter 

47 Voltmeter 

48 Voltage Stabilizer ■ 

49 Measurement Sample 

50 Insulating Material 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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